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FOREWORD

This technical report provides the results of the Technology Transfer Task
associated with the IDEF Function Modeling. This work was performed under U.S.
Air Force Contract #F33615-80-C-5109, "ICAM ARCHITECTURE, PART III," covering
the period of September 1980 through October 1982. The contract was sponsored
by the Computer Integrated Manufacturing Branch, Materials Laboratory, Air Faorce
Wright Aeronautical Laboratories, Air Force Systems Command, Wright Patterson
Air Force Base, Ohio, 45433. The Air Force Technical Manager for ICAM
ARCHITECTURE PART III was Capt Steve R. LeClair for the basic contract and Capt
Richard R. Preston for the option phase.

Ms Bette R. Davis was the SofTech Program Manager. The other contributor to
this document was A.W. Snodgrass, DACOM.
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Section 1
SCOPE

1.1 ldentification

This volune documents the material developeu to facilitate
- the dissemination of the concepts developea unger the ICAM program.

A = This technology transfer material provices an executive

' overview of ICAM and Technology Modernization (TechMcd) techniques anc
benefits anu, separately, course material for teaching the ICEF
methodology. For each of these two subjects, a presentation manual anc =
"train the trainers" manual is prcviced.

The presentation manuals include guicance for: setup,
pre-presentation activities, presentation, and post-presentation
activities. These manuals also include hard copies of the actual slices
useg in the presentation. The "train the trainers” manuals repeat tre
material of the presentation manuals, but add an instructional objective
ang a suygestec narration for each slide./N

This volume documents work pérformea uncer ICAM Project
Priority 1104 - ICAM Architecture of Manufacturing Part III.

1.2 Background

The Integrateu Computer Aigea Manufacturing (ICAM) gregrar
has as its objective the mprovement of procuctivity In the aerospace
manufacturing sectors of American incustry. It Is uvirectec towarc
improving proouctivity through the systematic application of computer
technoloyy in the cesign anc manufacturing environment. This approacr Iis
not only ambitious, but is also realistic in that it stresses the
gevelopment of computer aidea cesign and manufacturing capabilities. 7re
integration of these computer aids into the design ang manufacturinc
ervironment aru among themselves will ultimately signmal the success cf
the ICAM program.

A key to the achievement of this goal is the cevelopmert cf
the ICAM Definition (IDEF) Methods and the ICAM composite mocels cf
cesign anug manufacturing. The ICAM Definition Methoos are a family cf
techniques through which -- analysts and laymen explore anc ciscuss the
nature of gesign ana manufacturing systems. These technicues, Cevelcpec
for the ICAM program, provide a means of studying, reccrcinc, anc
communicating the inherent requirements and realities of tne aercsgace
manufacturing environment. They are equally effective ang valuacle Ir
many other manufacturing anu non-manufacturing envirorments.

5
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There are trree ICAM Definition Methoas: IDEFp - Functior
Mooeling; IDEF1 - Information Modeling; ama IDEFZ - Dynamics Moceling. #
manuTacturing system is vescribed ano stuciea through the application cf
all three techniques.

The ICAM composite mocels of manufacturing, or architectures,
recorad a "composite view" of what manufacturing is ana how it operates.
Compusite architectures are presented in two forms: the "AS IS form -«
representing the way in which design and manufacturing are currently
accomplisheq; ana the "T0 BE" form -- representing the way in which

design and manufacturing will be accomplished with computer aids in place.

Architecture Process

The necessary first step in increasing tre proouctivity of gesign
ana manufacture is to understand current design and manufacturing
practice precisely and to record this uncerstanaing concisely. This
development of understanding has two main phases:

e Study specific company

) Evclve a composite understanding.

Factory Vview

Understanaing of the current gesign ang manufacturirg process must
be baseo on the detailed factural information which describes this
process in those companies which successfully progduce aerospace
products. This has been called "Factory view" information. The Factory
view of manufacturing and design is different for each company, for each
agivision of a company, for each plant within a company, and even somewhat
aifferent for each organization ancg each indivicual within each plant.

Composite View

One objective of ICAM is to develop improvements in the design and
manufacturing process which will be broadly applicable across the whole
aerospace inoustry. In orcer to dc this, it is necessary to have some
ungerstanding of "general or generic design and manufacturing practice."
Such an understanaing emphasizes the essential information necessary to
all design and manufacturing processes, while de-emphasizin~ the
differences of organization ang terminology among the various factory
views.

As prime contractor, SofTech contracted to DACOM the development of
the technology transfer packages. Successful technology transfer is
central to the stateq objective of improving productivity in the
aerospace manufacturing sectors of American industry. This transfer must
encompass an uncerstanaing at the executive level as well as at the

1-2
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practitioners level. These levels are addressed by the packages
aocumented here.

1.3 Functional Oescription of Document

Tinis volume cocuments the technology transfer materials oevelcpec
under JUAM Project Priority 1104 - ICAM Architecture of Manufacturing
Part 1II. The remaining sections of this book are also available as
individual publications follows:

Section 2.1 T™ 110460001V
Technology Transfer Executive
Overview Presentation Manual
May, 1982

Section 2.2 T™ 110460002U
Technology Transfer Executive
Qverview "Train the Trainers"
Manual, May, 1982

Section 2.3 ™ 110460003U
Technology Transfer Practitioner's
Presentation Manual,
May, 1982

Section 2.4 ™ 1104600040
Technology Transfer Practitioner's
"Train the Trainers" Manual,
May, 1982

Also available, ana incluaed as an appencix to this volume, is a
Technology Transfer Program Task Report Summary, which provides a
getaileu chronology of this cevelopment effort.

Use the following Request Order Form to request copies of
Technoloygy Transfer Documents, anc submit to:

} ICAM Program Library
P AFWAL/MLTC
wrignt-Patterson AFb, OH 45433

1-3
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ARCHITECTURE PART II - FINAL REPOKT

DCCUMENT REGUEST ORDER FORM

VOLUME 1 - Architecture Part I1I Accomplishments
VOLUME I1 - Proceaures
VOLUME III - Composite Function Mocel of "Design Proouct" (DESQ)

VOLUME IV - Composite Information Model of "Design Product" (DES1)

VOLUME V - Composite Function Mocdel of "Manufacture Proguct" (MFGO)

VOLUME VI - Composite Information Mcoel of "Manufacture Product" (MFG1)

VOLUME VII - MFGO1 Glossary

VOLUME VIII - Technology Tranmsfer

Suumit cocument requests to: ICAM Program Library
AFWAL/MLTC
Wright-Patterson AFB, OH 45433

NAME

TITLE

COMPANY

DEPARTMENT

MAIL CODE

¥ STREET OR P.0. BOX

STATE ZIP

PHONE #
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Section 2
TECHNOLOGY TRANSFER MANUALS

2.1 Technology Transfer Executive Overview Presentation Manual

FORWORD

This instructor's Presentation Manual is designec to help crient
and educate executive level management relative to the need for a
structurec approach to implementing new manufacturing technology, thereby
gaining productivity. It provides an overview of the U.S. Air Force's
Manufacturing Technology Modernization (TECHMOD) Program's use of relatec
IDEF applications, concepts, and procedures. It also covers the use of
ICAM Architecture In planning ang controlling these Manufacturing
Technology Mocernization Programs to upgrade the U.S. industrial base.

This Presentation Manual, coupleo with the accompanying "Train the
Trairers" Marual, is gesigned to give the instructor maximum efficiency
in orienting executive level personnel. It employs a step-by-step an
section-by-section process, cealing with "top-down" Manufacturing
Technology Mocernization planning ano “bottom-up" project implementa -,

2.1.1 Introdguction

This is an instructor's Presentation Manual intendec to aic thooo
teaching an executive overview of the Air Force Manufacturing Technology
Mouernization (TECH MCO) Program's use af ICAM IDEF Moceling
Methodologies.

This nstructor's Presentation Manual consists of a guige for
conducting asn Executive Level briefing. The instructor's Executive
Overview "Train the Trainers" Manual provices a step-by-step text,
containing the objectives anc procedures to be covered, concepts, and &
suggested narration (with which to start).

The course materials are presented in a standardized format. Each
page is composed of a copy of the presentation material, the
instructional objective that must be coverea with that material, and a
suggesteu narration that may be followeo until indivicual styles can te
geveloped.

Overall planning for ang conaucting of actual executive training
sessions is almost as critical to accomplishing participant learning
objectives as the course presentation material. Attention must be given
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to planning for presentation set-up, pre-presentation, presentaticr, anc
post-presentation activities.

2.1.1.1 Presentation Set-Up

2.1.1.1.1 Audio/visual Equipment:
a) Overhead vue foil projector
t) 35Smm projector (if slices are useuw)

2.1.1.1.2 Audio/visual Aids:

a) Overheag transparencies
b) 35mm color transparencies (when slides are used)
c) Training materials (hancouts ano/or manuals)

2.1.1.1.3 Room Set-up:

Everyone must be in hearing and seeing agistance of the
presentation.

REMEMBER: The best instructional program is no gooc if you
can't hear ang see it!

2.1.1.2 Pre-Presentation

. Review all training materials befcrenanc ana be familiar
with them.
[ ] Make sure room, equipment, ang materials are &ll in orcer

and ready to go when you are.

REMEMBER: Prior planning prevents poor perfcrmance!

° Set up audio/visual eguipment.
. Get aualo/visual aias ready for presentatiaon.
a) Make sure all overhead transparencies are in their

orcer of presentation.

b) Make sure all 35mm color transparencies (when slides
are used) are in their order of presentation anc that
they are all placed in carousel right-reading, (a
slide in backwards or upside down can throw your
whole presentation off kilter).
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3 ° Fanccut coples of presentation materials may ce preovicec i€
wirranten by acvance coorainaticn.

2.1.1.3 Presentation

® Give introcuction
a) Ircluce purpnse anc viewpnint of presentatior.
) o) Sev atmosphere conducive to learning.
. GCo throuah traiming materials step-hby-step.
. se reer creoss-referencira methoc to check for understancing.

PEER CRCSS-REFERENCING METHOD !

al Zsw who uncerstands the noint vou've just presentec. i
t) Ask whg isn't clear about it. 4
c) Ask if anvore who uncerstancs the point can explain i

it to those who don't. s

NYTE:  If you don't et any takes, vou must explain it over
again, if possible, in different terms.

[ ] REMEMBEER :

Just because you've presented the material deoesn't mean that
everyone has understood it.

2.1.1.4 Post Presentation

. Trv not to leave anv guestion umanswerec. If you cen't J
know, find out, and write or call with the answer.

. Rt some time, a sheet could be filled out with the name,
organization, department, phone number, etc. of those
attending. GCet sheet typed and make copies to give to K
everyone. Use for: -

] historical record

] contact sheet.

2.1.2 A Structured Approach to Manufacturing Technology and
Productivity

|
{
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THE NEW WAY

THE OLD WAY
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2.2 Technology Transfer Executive Overview "Train the Trainers"' Manual

FOREWORD

This instructor's "Train the Trainers" Mazrual is designec to help
orient ano educate executive level management relative to the neec for a
structurea approach to implementing new manufacturing technology, therecy
gaining productivity. It proviges an overview of the U.S. Air Force's
Manufacturing Technology Modernization (TECH MCD) Program's use cf
relatea IDEF applications, concepts, and procecures. It also covers the
use of ICAM Architecture in planning ang controlling these Manufacturing
Technology Modernization Programs to upgrade tne U.S. industrial base.

This "Train the Trainers" Manual, couplec with the accompanying
Presentation Manual, is cesigned to give the instructcr maximum
efficiency in orienting executive level persorinel. It employs « step~Cy-
step, section-by-section process, dealing with "top-down" Manufacturing
Technology Modernization planning ang “bottom-up" project impelemntation
concepts and procecures.

2.2.1 Introduction

This is an instructor's "Train the Trairers" Manual intencec to aic
those teaching an executive overview of the Air Force Manufacturing
Technology Mcoernization (TECH MOD) Program's use of ICAM IDEF Mooeling
Methodologies. Coupled with the instructor's Executive Overview
Presentation Manual, it provices the elements and an orger of
presentation needed in teaching. The developing of style is left to the
inciviaual instructor.

This instructor's "Train the Trainers" Manual consists of: a guice
to set-up and preparation, a step-by-step text, containing the otjectives
and proceaures to be covered, concepts, ang a suggesteo narration (witr
which to start).

The course materials are presentedg in a stanosrcizeo fcrrat. Eacr
page is composed of a copy of the presentation material, tre
instructional objective that must be coverea witii that materiai, arc =
suggested narration that may be followed until inmaivicual styles can e
developed.

Overalli planning for ano concucting cf actual executive treining
sessions is almost as critical to accomplishing participant learring
oujectives as the course presentation material. Attention must re given
to planning for presentation set-up, pre-presentaticn, presentatior, anc
post-presentation activities.
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2.2.1.1 Presentation Set-Up

2.2.1.1.1 Audio/visual Equipment:

a) Overhead vue foil projector

b) 35mm projector (if slices are used)

2.2.1.1.2 Audio/Visual Aids:

a) Overhead transparencies
D) 35mm color transparencies (when slides are used)

c) Training materials (handouts and/or manuals)

2.2.1.1.3 Room Set-up:

Everyone must be in hearing and seeing distance of the
presentation.

REMEMBER: The best instructional program is no goog if you
can't hear and see it!

2.2.1.2 Pre-Presentation

(] Review all training materials beforehand and be familiar
with them,
] Make sure room, equipment, and materials are all in order

and ready to go when you are.

REMEMBER: Prior planning prevents poor performance!

] Set up audio/visual equipment.
(] Get aucio/visual aids ready for presentation.
a) Make sure all overhead transparencies are in their

order of presentation.

b) Make sure all 35mm color transparencies (when slides
are used) are in their order of presentation and that
they are all placed in carousel right-reading, (a
slide in backwards or upside down can throw your
whole presentation off kilter).

° Hangout ccupies of presentation materials may be proviced if
warranted by advance coordination.

|9 -
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2.2.1.3 Presentation

(] Give introducticn
a) Incluce purpese and viewpnint nf presemtatineg,
o) Set atmosphere conducive to learninq.
) Go throuah training materials step-hv~step.
. Use peer cross-referencing method to check for understanding.

PEER CROSS-REFERENCING METHOD

a) Ask who understands the point you've ‘ust presentes.
D) Ask who isn't clear about it.
c) Ask if anyone who understands the point can explair

it to those who don't. f

NOTE: If you don't get any takers, vou must explain it ryer
again, if possible, in different terms.

° REMEMBER :

Just because vou've presented the material doesn't mear “ka-
everyone has understood it.

2.2.1.4 Post Presentation

(] Try not to leave any question unanswered. If veu dor't
know, find out, and write or call with the answer.

. At some time, a sheet could be filled aut with the rame,
organization, department, phone number, etc. of those :
attending. Get sheet typed and make copies tc aive to
everyone. Use for:
() historiczl record
. contact sheet. '

2.2.2 A Structured Approach to Manufacturing Technology and :

Productivity
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EXECUTIVE OVERVIEW

TITLE SLIDE:

COURSE OBJECTIVE
AND NARRATION:

7y
- / "
JTa I sdSad

A STRUCTURED APPROACH TO
MANUFACTURING TECHNOLOGY

. - i L)
1({' L ‘rh \T
P A
,I\\ ‘-:‘./ . f L' \"\‘\
badd \;\n'd$ax,a.l’>,u.:’/ oY nn

AND |
PRODUCTIVITY |
|
|

Executive Qverview - A  structured

Approach to Manufacturing Technology
and Productivity.

“THE PURPOSE OF THIS PRESENTATION IS 70
ORIENT AND EDUCATE EXECUTIVE  LEVEL
MANAGEMENT RELATIVE TO THE NEED FOR A !
STRUCTURED APPROACH  TO IMPLEMENTI G '
NEW MANUFACTURING TECHNOLOGY, THEREZY
GAINING PRODUCTIVITY.  THIS OVERVIEW
INCLUDES ANSWERS TO SUCH QUESTIONS AS:

(1)  WHY DO I WANT MY COMPANY TO LEARN
ICAM IDEF?

(2) HOW AM [ GOING TO USE IT TO SOLVE !
MY PROBLEMS?

(3) WHAT ARE THE BENEFITS CF USING
ICAM IDEF?

(4)  WHAT QOTHER COMPANIES HAVE USED 7 '
AND HOW ARE THEY BENEFITING IN j
TERMS OF PRODUCTIVITY IMPROVE- ¢
MENT? B
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INTRODUCTION

e THE PROBLEM
e U.S. PRODUCTIVITY PERFORMANCE
¢ U.S. INDUSTRY AUTOMATION TECHNOLOGY

e THE SOLUTION

o INTEGRATED COMPUTER AIDED
MANUFACTURING/TECH MODS

e ICAM ANALYTICAL/PLANNING TOOLS

o INTEGRATED STRATEGIC PLANNING &
INFORMATION RESOURCE |

MANAGEMENT (IRM)

INSTRUCTIONAL OBJECTIVE: Provide an introductory overview for
the txecutive Overview presentatior. ‘
(The flow of the overview mataria’
begins by conveying a summary of manu-
facturing problems as they are known 0
exist, followed by a summary of uninte- ;
grated automated manufacturing tnrusts :
and other related efforts.) ;

- o - s e = e = = A S = e R L e = e e e W = = - e - -

NARRATION: "THE UNITED STATES HAS EXPERIENCED A DECLINE IN THE
RATE OF PRODUCTIVITY INCREASt RELATIVE 70 THE REST 2F
THE INDUSTRIAL NATIONS.  THE HIGH RATE OF INFLATICHN
SOCIAL TRENDS,  GOVERNMENT REGULATIONS, LACK C
CAPITAL IMPROVEMENT INCENTIVES AND THE LOW PRIORITY
GIVEN TO MANUFACTURING RESEARCH AND DEVELOPMENT HAVE
COMBINED TO SERIQUSLY REDUCE THE CAPABILITY OF U.S.
INDUSTRY TO COMPETE IN THE INTERNATIONAL MARKETPLACE.

-~ TN

"SIMULTANEOUSLY, SIGNIFICANT ADVANCES HAVE BEEN MACE
IN U.S. INDUSTRY AUTOMATION TECHNOLOGY AVAILABLE SUCH
AS COMPUTER-AIDED DESIGN (CAD) SYSTEMS, ROBOTICS,
MICRO-PROCESSORS AND MINICOMPUTERS, DNC/CNC/NC CON-
TROL SYSTEMS, AND TELECOMMUNICATIONS AND OFFICE AUTG-
MATION.  WE [IAVE NOT YET LEARNED TO IMPLEMENT THIS
NEW TECHNOLOGY EFFECTIVELY ON AN INTEGRATED BASIS 70
PROVIOE MAXIMUM PRODUCTIVITY IMPACT.

2-88
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INTEGRATED COMPUTER-ATDED MANUFACTURING ANT  MANUFAC-
TURING  TECHNOLOGY MODERNIZATION. (MANUFACTURING
TECHNOLOGY MODERNIZATION MAY BE REFERRED 7O HEREAFTZR
AS "TECH MODS" WHETHER OR NOT THE COMPANY EFFORT IS
CONTRACTUALLY COMMITTED TO A MILITARY CUSTOMER OR

STRICTLY AN IN-HOUSE COMPANY SROGRAM. )

“THE U.S. AIR FORCE INTEGRATED COMPUTER-AIDED MAMNU-
FACTURING PROGRAM (ICAM) HAS DEVELOPED ANALYTICAL AND
PLANNING TOOLS TO ASSIST BOTH THE GOVERNMENT AiD
INDUSTRY IN ACCOMPLISHING COMPUTER-INTEGRATED MANU-
FACTURING (CIM). WE WILL DISCUSS THESE TOOLS FRCM AN J
OVERVIEW PERSPECTIVE.

"WE RECOGNIZE THAT TECH MOD PROGRAMS MUST &

FROM THE COMPANY'S OVERALL LONG-RANGE STRATEGIC BUSI

NESS PLAN IN SUPPORT QOF PREDETERMINED COMPANY (BotC- r

TIVES. WE WILL ALSO DISCUSS A POTENTIAL METHODOLOGY

FOR INTEGRATING YOUR STRATEGIC PLANNING WITH INFCk-

MATION RESOURCE  MANAGEMENT UTILIZING THE  ICAM |

ANALYTICAL AND PLANNING TOOLS." ]
!

MANATE
RS
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THE PROBLEM

PRODUCTIVITY GROWTH RATE IN U.S.
(ANNUAL AVERAGE)

PERCENT

4

3 +

2 +

1 4+

(]

(1) + \\

(2) +

s i BOiOG i 74ll77 i 7}9 i 81
1948-58 66-73 78 80

SOURCE U.S. DEPARTMENT OF COMMERCE

INSTRUCT[ONAL O0BJECTIVE: To provide an understanding of the

NARRATION:

declining U.S. productivity growth
rate.

"INCREASED PRODUCTIVITY IS THE CORNERSTONE OF THE
ICAM PROGRAM.  NUMEROUS STUDIES HAVE IDENTIFIED THE
DECREASE IN PRODUCTIVITY IN AMERICAN INDUSTRY. WHILE
U.S. INFLATION RANGED FROM 2% TO 12% DURING THE YEARS
OF 1950 - 1980, PRODUCTIVITY GROWTH DECLINED AS SHOWN
ON AN ANNUAL AVERAGE BASIS.  THE U.S. RANKS LOWEST
AMONG THE MILITARY POWERS OF THE WESTERN WORLD IN
BOTH PRODUCTIVITY AND INVESTMENT AS A PERCENT OF
GROSS NATIONAL PRODUCT.  THE MESSAGE [S LOUD AND
CLEAR. U.S. INDUSTRY SUPPORTING DEFENSE READINESS IS
DECLINING IN PRODUCTIVITY."
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EXTERNAL ENVIRONMENT “CAUSES”

@ SOCIAL TRENDS

® HIGH INFLATION RATE

& GOVERNMENT REGULATIONS
® R&D LOW PRIORITY

® LACK OF CAPITAL IMPROVEMENT
INCENTIVES ;L

INSTRUCTIONAL OBJECTIVE: To discuss external environment |
“causes” for U.S. productivity decline.

NARRATION: "WE ALL RECOGNIZE THAT THERE HAVE BEEN SIGNIFICANT |
EXTERNAL ENVIRONMENT INFLUEMCES ON U.S. INDUSTRY 1
DURING THE PERIOD OF PROCUCTIVITY DECLINE WE JUST r
DISCUSSED.  WHILE WE D0 NOT MINIMIZE THESE IXTzRNAL
CAUSES, WE MUST ALL COOPERATIVELY 00 WHAT WE CAN 73 . 3
COPE  WITHIN OUR SURROUNDING ENVIRONMENT AND ATTACK
THOSE AREAS WITHIN QUR OWN SPHERE OF INFLUENCE."
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DECLINING PRODUCTIVITY “SYMPTOMS”

® OVERHEAD AND INDIRECT RESPONSIBLE FOR
60-70% OF PRODUCT COST

® AVERAGE MACHINE UTILIZATION LESS THAN 30%

o DIRECT FAB PROCESS ONLY 1 1/2% PART'S
*SHOP LIFE®

@ RISING LABOR COSTS BEING DIRECTLY PASSED
ON TO CONSUMERS

® INCREASING SOCIAL PRESSURES

: INSTRUCTIONAL OBJECTIVE: To focus attention on internal factory
declining productivity "symptoms."

. = = = = = = =R W = P = e = s = = S - e = = - = .

NARRATION: "VARIOUS PUBLISHED STUDIES INDICATE THAT THERE IS
MUCH THAT WE CAN DO TO ATTACK DECLINING PRODUCTIVITY
BY FOCUSING ON "SYMPTOMS" SUCH AS THESE:

SOME ARE STILL CONVINCED THAT THE KEY TO IM-

PROVED  PRODUCTIVITY SUCCESS LIES IN PARING <
DIRECT LABOR CONTENT OF OUR PRODUCTS TO REDUCE {
COSTS.  MANY TOP MANAGERS ARE NOW WAKING UP 70
THE FACT THAT PRODUCTIVITY IMPROVEMENT PROGRAMS
MUST EXTEND BEYOND THE BLUE COLLAR WORKERS.

RECENT STUDIES INDICATE THAT U.S. INDUSTRY'S !
AVERAGE MACHINE UTILIZATION [S LESS THAN 30°. i
WE CANNOT AFFORD TO CONTINUE ON THIS PATH.

INVENTORY CARRYING COSTS SIGNIFICANTLY IMPACT
QUR OVERALL PRODUCTIVITY.  RECENT STUDIES HAVE
SHOWN THAT MATERIAL MAY SPEND ONLY ONE AND ONE-
HALF PERCENT QF ITS "SHOP LIFE™ ACTUALLY SEING
WORKED UPON BETWEEN THE RECEIVING DOCK AND THE
END PRODUCT SHIPMENT.

UNTIL RECENTLY MANY U.S. COMPANIES HKAVE BEEN
ABLE TO PASS RISING LABOR COSTS DIRECTLY ON 70
THEIR CONSUMERS THEREBY FUELING INFLATION. WE
NO LONGER CAN TOLERATE THIS PASS THROUGH.

2-92
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WE ARE ALL EXPERIENCING SOCIAL PRESSURE
BY DEMOGRAPHIC CHANGES, EDUCATIONAL L:Z
THE EXPECTATION LEVEL OF QUR U.S. SOCIET

o oAmpn
S LA o
1205,

-
i3
v

- ALL OF THESE FACTORS ARE SYMPTOMATIC OF QUR DECLINING
PRODUCTIVITY BUT REPRESENT INTERNAL AREAS WHEREIN
INDIVIDUAL U.S. COMPANIES CAN DEFINITELY HAVE AN
IMPACT ON OVERALL U.S. PERFORMANCE."
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LOST PRODUCTIVITY

*AMERICAN WORKERS ACTUALLY ARE
PRODUCING, ON AVERAGE, ONLY ABOUT 55%
OF THE TIME THEY ARE ON THE JOB. THE
RESULTING LOSS TOTALS 350 BILLION
DOLLARS ANNUALLY.®

T. BARRY & ASSOCIATES

INDUSTPIAL ENGRG-NOV.'80 X

INSTRUCTIONAL OBJECTIVE: To focus executive management attention
on the fact that the productivity
problem only appears to be caused by
direct touch labor personnel.

- - m . e = - = o am 4 A = e = R . L = = - -

NARRATION: "AT FIRST GLANCE, THIS STATISTICAL STATEMENT BY
THEQDGRE BARRY AND ASSOCIATES SEEMS TO SUPPORT THE
BELIEF OF MANY THAT THE DECLINE IN U.S. PRODUCTIVITY
IS CONTRIBUTABLE TO DIRECT TOUCH LABOR ON THE FACTORY
FLOOR. WE MUST RECOGNIZE, HOWEVER, THAT PRODUCTIVITY
IS NOT FOUND ONLY ON THE SHOP FLOOR.  FROM THE DAYS
OF FREDERICK W. TAYLOR, THROUGH MODERN INDUSTRIAL AND _
MANUFACTURING ENGINEERING, THE PRODUCTIVENESS OF 1
FACTORY FLOOR LABOR HAS ACTUALLY BEEN IMPROVING. 7 i
IS NOW TIME THE MANAGERS AND DESIGNERS OF THE FACTORY :
FOCUS ON OTHER AREAS; COMMUNICATION BETWEEN WORK
CENTERS AND FACTORY MANAGEMENT, COMMUNICATION BETWEEN
CENTERS, PRODUCT DESIGN, MATERIAL HANDLING, AND THE
USE OF HUMAN AND INFORMATION RESOQURCES."
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45%
OF DIRECT LABOR TIME
IS NOT PRODUCTIVE

SOURCE PAYOFF

J— N
® 35% POOR SCHEDULING \ FLANNING /,/
S .
® 25% POOR INSTRUCTIONS ‘\SC“EDUUNG,/
\ COMTROL /
® 15% INFLEXIBILITY \ /
® 25% POOR MATERIAL FLOW <<¢ [Lﬁ
e
\\ Of. y e
PEOPLE

MATERHIALS
FACILITIES

INSTRUCTIONAL OBJECTIVE: 7o rocus zxecu.ive

e NéngceTent atienticr
on the “act <tnat tne  oroductiviiy
problem onlv ar~=ars to be caused Ev

SR 8 - ———— -

direct touCn lanoy sessonnel.

o e = e = o m = e A e v e e =l e e e o e o e = e e ae ae e — =

NARRATION: "WHEN THE 455 (F CSIRECT TIME O THAT O WAS O NCT
PRODUCTIVE WAS EXAMINED C ‘ T owAz FOUND TRAT
THE PROBLEM SOQURCE WAS NOT 1IN THE FACTORY  LABCH

[TSELF. [F Wo EXAMINE Ti- AP0
THAT 35: OF THE FRCBLIM 4AS Z00 G, I3 wrS
EITHER POOR DESIGN OR WCRK INST: 5. oant LAC
OF FLEXIBILITY OF THE ~raCzss oD 260 RESLLTLD 7=
MATERIAL AVAILABILITY AND/CR 200R MATZRIAL FLIW
TAKING THIS INTO CONSIDERATICN, 17 BECOMz: CLzak TrAT

£5OCLIAR
PAYOFF ON THE FACTORY FLOGR IS IN TRE ARE:
IMPROVED DESIGN, PROCESS PLANL: G, SCHEDULING A
CONTROL OF PEOPLZ. MATERIALS. AND FACILITIES.

"STUDIES OQF T7THIS AREA BECOME ZVZIN MORE gk

WHEN WE UNBURDEM THE DIRECT HOURLY FACTORY RAT

PUSH THE <COSTS SACK T0 THE TUNCTION  Tnal ACTO
w

ALY
GENERATES THE (COs7t. SYOOtALING wiTH THD UNEURSENEC
LABOR DOLLARS, WE CAN 3EGIM 70 IJENTIFY THE TRLE
SOURCES GF COSTE (I.€. ThE COL7T _WIVERS) AND [ZENTLFY
WHICH  ARE MOST SENCITIVE 770 IMPROVEMENTS. 3Y
REDUCING THESZ SQOURCE 20S7TZ, a& TAN REDLII PR7C2 3ND
SIMULTANESUILY INCREASET SROPITARILITY FOR O THE

MANUFACTURING FIRM."

v




INSTRUCTIONAL OBJECTIVE: To orient executive management 20 tne

NARRAT [ON:

A

potential problems innerent in
unintegrated automated manufacturing
thrusts.
"THERE IS, HOWEVER, A POTENTIAL SOLUTICN 70 THIS v

SYSTEM TECHNOLOGY DEVELOPED ELSEWHERE - PRIMARILY IN |

FTR110410000u
& Septemper 1982

U.S. INDUSTRY
AUTOMATION TECHNOLOGY

INCREASINGLY SERIQUS  PROBLEM  OF  PRODUCTIVITY
PERFORMANCE. IT IS CALLED COMPUTER [NTEGRATED MANU-
FACTURING (CIM). THE KEY INGREDIENTS REQUIRED 7C
[MPLEMENT A CIM SYSTEM ARE AVAILABLE AS EXISTING
STATE-OF-THE-ART TECHNOLOGY, OR ARE CURRENTLY DEFINED
AS ENABLING TECHNOLOGY IN THE MANUFACTURING AND COM-
PUTER INFORMATION SYSTEMS AREA. IN FACT, THERE IS
PROBABLY AN OVERABUNDANCE OF UNUSED  TECHNOLOGY
AVAILABLE.

WE SEEM TO HAVE FAILED TO PUT PROPER EMPHASIS ON
LONG-TERM SOLUTIONS TO PROBLEMS REGARDING PRODUCT
COSTS AND DIRECT AND INDIRECT LABOR PRODUCTIVITY. 7O
LEND CREDENCE 7O THIS PREMISE CONSIDER THIS; THE
PHENOMENAL SUCCESS OF THE JAPANESE IN IMPROVING THEIR
MANUFACTURING PRODUCTIVITY  HAS BEEN ACHIEVED BY ;
APPLYING  MANUFACTURING AND COMPUTER  INFORMATICH |

THE U.S."
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US INDUSTRY AUTTOMATION TECHNOLOGY

[NSTRUCTIONAL OBJECTIVE: 7

NARRATION:

® AUTOMATION INVESTMENTS Wil TRELE 10 SS4EILLION
8y 1985

® CAD SYSTEMS WILL CLiMB +35% ANNUALLY TO ESTIMAYED
$2.5 BRLLION IN 1985 rROM $6 10 MILLION (N 1979,

o MINIC OMPUTERS, NUMERKCAL CONTROLS AND PROGRAMMABLE
CONTROLLERS WILL CLIMB 435% ANNUALLY TO $2.3 BILLION
IN 1985 FROM $S570 MRLUON IN 17380

& RQBOTS WILL JUMP TO 30,000 UNITS BY 1985 FROM 2,600
UNITS IN 1981 TO TOVAL OF $+50¢ MiLLION

BUSINESS wtta Vo ari Torte WPERO P N AUTUMATIONT

D) leve . or ungerstanding that
"1sands ; eonciocy”  will net
nec2ssari iy soove the U.S. 2roductivice
2robiem

"ULS. INCUSTRY LS DIZInNIND TUOSREID LR ITS AauT

MATION BUT TRhERD [ Ah JWRERENT  DANGER ]
APPROACH BEING TAKEM LY MALY JIMPANIES. THERE

TOO MANY NON-INTIGRATZID wClelZS BEING  INSTALLES.
TURNKEY  SVSTEMS ARZ PROLIFERATING. THEY ARE DIS-
JOINTED ArO IT MAY BE VERY COSTLY, F NOT ‘MPOSVZBL:,
TO TIE THEM TOGETHER [N THE FUTURE. IT COuLd 8t A
BIG WASTE AND A NAZT PR

"PLEASE NOTE THAT JUR J.S. AUTCMATICN INVESTMENTS ARE
NOW NOT ONLY BZING MAJE N TmE FACTORY FLOSR, BUT
IMPACTING UPON uTHER AniAS “LCH AS HE DESIGH

PROCESS . "

iz

=
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EXECUTIVE MANAGEMENT TAKING "TOP DOWN" ACTION

® OFFICE AUTOMATION - 38 MILLION OF 50 MILLION WHITE

COLLAR JOBS AFFECTED ( WITH 20 TO 30 MILLION BY 1990 }
AT 20% VALUE ADDED PER EMPLOYEE.

e FLEXIBLE MANUFACTURING SYSTEM ( FMS ) - USERS

EXPERIENCING MPROVED MACHINE TOOL UTLIZATION AS
MUCH AS 45% AND DECREASING WORKERS BY 30%

& CAD CAM SYSTEMS - TO CUT MANUFACTURING LEADTIME BY

25% AND INCREASE PRODUCTIVITY AS MUCH AS FOURFOLD

® TQP EXECUTIVES - NOW FORCING SOLUTIONS IN ORDER TO

REMAIN IN BUSINESS IN THE 199Q’s.

® DECISIONS - TO AUTOMATE ARE STARTING AT THE

BOARD LEVEL AND MOVING DOWN.

BUSINESS WEEK 3 AUG 1981t "THE SPEEO UP IN AUTOMATION"

INSTRUCTIONAL OBJECTIVE: To develop an understanding  that

NARRATION:

“islands of  technology" will not
necessarily solve the U.S. productivity
problem.

"WE ARE ALSO WITNESSING A SIGNIFICANT TREND TOWARD
AUTOMATING THE OFFICE AREAS OF U.S. INDUSTRY.

FLEXIBLE MANUFACTURING SYSTEMS, [NCORPORATING SEVERAL
MOCULES OF TECHNOLOGY, ARE DEMONSTRATING SIGNIFICANT
PRODUCTIVITY [IMPROVEMENTS ON THE SHOP FLOOR.---I7 IS
INTERESTING TO NOTE THAT INSTRUCTIONS TO SUCH SYSTEMS
MUST BE PRECISE AND ACCURATE BECAUSE THEY ARE ALL
MADE EXPLICITLY BY THE COMPUTER TO ITS CONTROLLED
MACHINERY.

WE LOOK FOR CAD/CAM SYSTEMS 70 SIGNIFICANTLY IMPACT
THE TIME SPAN REQUIRED TO DESIGN AND PRODUCE NEA OR
UPDATED PRODUCTS.

CAUTION MUST BE EXERCISED, HOWEVER, TO AVOID UNSOUND
AUTOMATION IMPLEMENTATION PROJUECTS THAT ARE ONLY

RESPONDING TO TOP-DOWN EXECUTIVE DIRECTION 7O AUTO-

MATE. WE ALL KNOW WHAT THIS APPRCACH RESULTED N

OURING THE INITIAL INTRODUCTICN OF MORE E=CCNGMIC
COMPUTING POWER N THE 1960'S AND EARLY 1970'S."
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THE LEMMING APPROACH TO AUTOMATICN
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INSTRUCTIONAL OBJECTIVE: To deve'op an  uncerstanding  that
"islangs  of  fecnnology" wiil not
necessariiy soive tne .S. aroductivity

droblem.
__________________________________________________________________ .
NARRATION: "WE MUST 8E CAREFUL THAT WE 2C NGT  ZEVELIS ANpCR?
FOLLOW THE LEMMING APPRQACH T30 AUTIMATION.
"EACH COMPANY MUST CAREFULL_: S7TUDY 175 STRATEGIC ¥
BUSINESS PLAN AND CuUSTOMER COMMITMENTS, TC DEVEILSP A B

WELL CONCEIVED MANUFACTURING TECANCLCGY MOCERNIZATION
PROGRAM WHICH IS CUSTOM TAILORED 7O 7S OWN NEEDS AND

OBJECTIVES."
;
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TECHNOLOGY INTEGRATION

* AN AVALANCHE OF UNCOORDINATED
AUTOMATION TECHNOLQOGY MODERNIZATION
PROJECTS THREATENS TO BURY U.S. INDUSTRY

UNLESS THERE IS
* TECHNOLOGY INTEGRATION
SOMETIMES REFERRED TO AS

e COMPUTER INTEGRATED MANUFACTURING ( CM )

INSTRUCTICNAL OBJUECTIVE: To develop an understanding that

"islands of  technology" will not
necessarily solve the U.S. productivity
oroblem.

- . - o = = . s . W G e A e e S . - W = =

NARRATION: "WE MUST EXERCISE CAUTION 7O AVOID AN AVALANCHE OF
UNCOORDINATED  AUTOMATION TECHNOLOGY MODERNIZATICN
PROJECTS.

"WE MUST CAREFULLY PLAN AND CONTROL OUR TECH MGD
PROGRAMS  TO  ENSURE THAT THERE IS  TECHNCLCGY
INTEGRATION, I.E. COMPUTER INTEGRATED MANUFACTURING
(CIM)."

2-100
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C OMPUTER INTEGRATED MIANUFACTURING

3%
ey

F’ﬂ!!XOFNY

S = |
MANUFACTURING SYSTEM INTEGRATION ! 1
l/
[NSTRUCTIQNAL ORJECTIVE: 7o daveico  an anderstanding  tna:s
“islands  of ~.ecnno]ogy will nes
necessarily solve tne U.S. p-~oductivity
problem.
NARRATION: “SAD BUT TRUE, A% AL nAvI TI7HER ZXPERIINGEZZ CR NTa
THOSE THAT HAYZ ELPIZRIENCET THIS FRUSTRATION

"MANY  EXECUTIVES TRAT &€ TALS TC ACRCSS TmE CTUNTRY
ADMIT THAT THE PERCEINTAGE OF CAPITAL AP RCPRIATION
REQUESTS INVOLVIM u COMFUT RS HAS SIGNIFICANTLY MULTI-
PLIED THE LAST FEW {Eama SEEMS WE CAN HARDLY
UNDERTAKE A PROJECT ON THE "AL.ORY FLOOR, IN 7THE
DESIGN AREA, OR IN THE ADML{ STRATIVE CFFICE  THAT
DQES NOT CONTAIN SOME FORM OF MICROPROCESSCR,
MINICOMPUTER, CR MAIN-FRAME SUPPORT REJUIREMENT.

i
H
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[CIOMPUTER [INTEGRATED [MJANUFACTURING

® MANUFACTURING, WHICH BEGINS WITH PRODUCT DESIGN

AND ENDS WITH SUPPORT AND MAINTENANCE IN THE FIELD,
IS A MONOLITHIC, INDIVISBBLE FUNCTION. --- NOQ PART CAN
N MALL
T PART

@ DIVERSE AS THE VARIOUS PARTS GF MANUFACTURING MAY
SEEM, THERE iS A COMMON THREAD THAT RUNS THROUGH
THE FULL SCOPE OF ALL MANUFACTURING ACTIVITIES. --

MANUFACTURING IS, IN THE ULTIMATE ANALYSIS, A SERIES

QF DATA PROCESSING OPERATIONS,

DR JOSEPH HARRINGTON
1980 CAD/CAM CONFERENCE

INSTRUCTIONAL OBJECTIVE: To orient executive management to the
need for a "top-down factory analysis"
approach to manufacturing technology
modernization.

- - - - - = R = = m s = W e - = - = =W e e e =

NARRATION: "WE MUST STEP BACK AND CONSIDER THESE TWO KEY POINTS
MADE BY DR. JOSEPH HARRINGTON AT A 1680 CAD/CAM
CONFERENCE :

NO PART OF THE MANUFACTURING ENTERPRISE CAN 3E
SUCCESSFULLY (CONSIDERED IN ISOLATION OF ALL
OTHER PARTS.

THE COMMON THREAD RUNNING THROUGH ALL OF THE
MANUFACTURING ENTERPRISE IS A SERIES OF DAT
PROCESSING OPERATIONS.---WE DO NOT NECESSARILY
MEAN COMPUTER DATA PROCESSING, WE ARE DISCUSSING
ALL DATA PROCESSING INCLUDING PENCILS,  AND
PAPER, TELECOMMUNICATIONS, CONVERSATIONS, AND
COMPUTER DATA PROCESSING."

2-102
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SIGNIFICAMNT Mfa 0 ot e ntim Dk SUURCES

SHCORT PRCCUT Ticd: v Ny HOWE AC T FOR 75w U S
MANUF A TEHRING

CAD CAM AFrrUituAlll = rON oMAaLL JUB SHUPS
WITHIN DECADE

CHANGES WL AFFECT af 4
NEXT 206 YEARS

N IOES iIMUS

ONLY 13.000 CANDICATES AvAILABI. IN 1981 7O FILL
29,000 ELECTRICAL AND CUMPUTER SOF T WARE
ENGINEERING Swuiu  BY 1385 SUFPLY Wil BE 15,00¢
VS. 51,000 DEMAND |

BUSINESS acrn [EESLIPIEE [T TR e STl Vi

INSTRUCTIONAL 0BJECT . CIouTie e U e Lofia leMent retative

.- N - < . a e - > 7T e -
IO B Tary, 20T fnat wiill affect
PR T W P SR

NARRATION:

"WE O MUST s oW . TalL RAFIDLY IhA
ENVIRONMENT  wil. 1 007 000 6 CONOUCT iR SUSINEZZ

THESE SMALLER ©

"AT  THE SAME 7095 W7 27 FLUI0 WITH
RETRAINING GF 1 BVE
LEARN T rO?[
AREAS THAT

ABLE TO Suvﬁt(
REQUIRED US:inG iy
TENANCE METHODS . 0oL PAINFLLLT JDVAUb- MORE CARE-
FUL  PLANNING  AND NEw 2P7WOACHET MUST  BE TAKEN N
ORDER T3 copPg."

THE QUTSI0L woPil o o TUTUREL

SATCH BRCDUCTICxk

"MOST  OF US RAVY @[ o

RUNS NOW AC””Y;T - R .S “”HL.nL‘UR'Wb

WE NO LONGER HAVI "-v (007 7 S8 NGoTras ARCCLCTION

PROCESS Qun TOLIET T

"CAD/CAM IS SE0LMING - Tl TR sMA_ . of RYTE
IT MmAY we LT RN ARGE Soow a0 NG

ORGANIZATIONS P T FUEWIBILITY  OF

. .'..\1 ) ?E FJ”JRE

"THE AUTOMATICN THANGES wi ..0 202N QISCLSSING Will
AFFECT IN  SOME WA
THE U.S. IN THE MEXT TWENTY VLIRS N SOME WAY.

SO MINIMOY AF 45 MILLION UGBS N

ISCICATION  ANC
S, ~E MUST

RSONNSEL [N ThE
AC MAY ONLY BE
7:CHNICAL TALENT
JECIPMENT AND MAIN-

sy

O S ]

/’”-

R
rHI‘ CoTy
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US. INDUSTRY AUTOMATION TECHNOLOGY

® NO OTHER COUNTRY MATCHES U.S. IN COMPUTER SOFTWARE
AND COMPUTER AIDED DESIGN.

90% OF JAPAN'S CAD SYSTEMS IMPORTED FROM U.S. - $100
MILLION IN 1980 AND RISING.

COMPUTER POWER COST DECREASING AVERAGE 50% EVERY
2 1/2 YEARS SINCE 1970.

¢ SOFTWARE DEVELOPMENT NOW PACING FACTORY
AUTOMATION:

® STANDARD GEOMETRIC SHAPE DEFINITION
® INTEGRATED DATA BASES
o COMMUNICATION PROTOCOLS

® INFORMATION RESOURCE MANAGEMENT

BUSINESS WEER ) AUG 398! "THE SPEED UP IN AUTOMATION®

W

INSTRUCTIONAL OBJECTIVE: To orient executive management relative

NARRATION:

to U.S. potential leadership areas.

- > - - - e = > W o e o e = = e > e e .

“ALL IS NOT GLOOM AND DOOM.  TODAY NO OTHER COUNTRY
MATCHES THE U.S. IN COMPUTER SOFTWARE AND COMPUTER-
AIDED DESIGN .

"IN 1980, 90 PERCENT QOF JAPAN'S CAD SYSTEMS WERE
IMPORTED FROM THE U.S.  WE MUST NOTE, HOWEVER, THAT
JAPAN PROCURED $100 MILLION WORTH OF CAD SYSTEMS IN
1980 AND THAT EXPENDITURE LEVEL IS RISING.

“COMPUTER POWER COST HAS DECREASED FIFTY PERCENT
EVERY TWO AND HALF YEARS IN THE U.S. SINCE 1970. FOCR
EXAMPLE, [BM MEMORY COST HAS DROPPED FROM $600,00C
PER MEGABYTE (MILLION CHARACTERS) TO A LEVEL OF
$25,000 PER MEGABYTE IN 1980.

“SOFTWARE  DEVELOPMENT IS NOW PACING  FACTORY
AUTOMATION AND [INTEGRATION.  WORK REMAINS 70 B8E
ACCOMPLISHED IN THE AREAS OF STANDARD GEOMETRIC SHAPE
DEFINITION,  INTEGRATED DATABASES,  COMMUNICATIONS
PROTOCOL, AND THE OVERALL SUBJECT OF INFORMATION
RESOURCE MANAGEMENT.

"WE STILL HAVE THE POTENTIAL, IF WE RAPIDLY EXPLOIT
U.S. INDUSTRY'S AUTOMATION TECHNOLOGY LEAD, 7O REGAIN
AND/OR MAINTAIN OUR WORLOWIDE LEADERSHIP POSITION IN
THE AREAS OF BOTH DEFENSE READINESS AND ECONGCMIC
COMPETITIVENESS."

Rt AU
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I NTEGRATED
€ OMPUTER A/ IDED M ANUFACTURING
(ICAM)
PROGRAM *
{

!
INSTRUCTIONAL OBJECTIVE: To  intraduce the H.5. Air Force f
integrated Comiutec-Atdeg Manufacturing |
[ICAM! Progrzm and its contribution to f

potential prosuctivity gains.

NARRATION: "THUS FAR, WE +AVE DISCLSSED THE  PRODUCTIVITY
PERFORMANCE PROGLEM AND 71k AUTCMATION  TECHNOLOGY
AVAILABLE TO U.S. INDUSTRY T SOLVE SAME. ,
i
"WE  HAVE ALSO SURMISZD THAT UNINTEGRATED MANUFAC-
TURING AUTOMATION TRRUSTS COULD BE VERY EXPENSIVE AND
ILL-ADVISED. 1
WLET'S NOW TAKE A LOOK AT THE U.S. AIR FORCE'S ICAM 1
PROGRAM AND [7T5 POTENTIAL CONTRIBUTICN 70 THE |
SOLUTION OF THESE PR0BLEMS.” .
H
‘4
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ICAM PROGRAM

ICAM PROGAAM QOALS
lul" QOAL 3/RESOQURCES

lmGIRY EXPERTISE

AFCAM 3TUOY ICAM NEW MAMUF AC TURING
TECHNOLOQY

v

PROGRAM

CURHENT MANUFACTURNG ICAM DEMONS TRATIONS -~
TECHNOLOAY v

ICAM PROJECT CONTRACTORS/COALITIONS

ICAM PROGRAM OFFICE

INSTRUCTIONAL OBJECTIVE: To orient executive management relative
to the [CAM Program.

- - " - - - " = - = P R T i = = = = = - -

NARRATION: "THE U.S. AIR FORCE ICAM PROGRAM WAS INITIATED IN "
1977 FOLLOWING A JOINT AIR FORCE/INDUSTRY COMPUTER-
AIDED MANUFACTURING STUDY.  THE "FUNCTION" OF THE ]
ICAM PROGRAM WAS 7O UTILIZE THIS A.F. CAM STUDY AND
CURRENT MANUFACTURING TECHNOLOGY AS "INPUTS." THE |
ICAM PROGRAM=S GOALS, COUPLED WITH U.S. AIR FORCE 2
GOALS/RESOURCES AND TNDUSTRY EXPERTISE, ARE THE
"CONTROLS. "

THE "MECHANISMS" THAT THE AIR FORCE HAS UTILIZED ON {
THE ICAM PROGRAM WERE THE ESTABLISHMENT OF AN [CAM I
PROGRAM OQFFICE AT THE AIR FORCE MATERIAL LABORA-
TORIES, COUPLED WITH ICAM PROJECT PRIME CONTRACTORS
WITH SUPPORTING COALITIONS OF AEROSPACE COMPANIES
COMMERCIAL COMPANIES, ACADEMIA, AND QTHER GOVERNMENT
AGENCIES.

-

THE "QUTPUT" OF THE ICAM PROGRAM HAS BEEN AND will
CONTINUE TO BE NEW MANUFACTURING TECHNOLOGY wiTH
ACTUAL ICAM DEMONSTRATIONS." :
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UL Lelider!

ICAM PROGRAM QBJECTIVES

® REDUCE DEFENSE SYSTEM COSTS THROUGH CAM TECHNOLOGY

©® ESTABLISH MEANS FOR INTEGRATED APPLICATION OF

COMPUTER TECHNOLOGY

® IMPROVE LONG TERM COMPETENCE, EFFICIENCY AND [

RESPONSIVENESS TO DEFENSE NEEDS
® PROVIDE MECHANISM FOR ICAK TECHNOLOGY THANSFEER

® VALIDATE AND DEMONSTRATE COST SAVINGS & FLEXIBLITY ‘;

OF ICAM METHODOLOGY

(NSTRUCTIONAL OBJECTIVE: 7o orient executive mansgement ~elative
to (CAM Proaram objectives.

»
NARRATION: "THE I[CAM PROGRAM ESTABISHED THESE FivE JBUECT:VE: . ‘
EARLY IN THE PROGRAM. ]
! 9
{READ ANC DISCUSS wAur OF w0 700 TButoTiue
{
|
}
|
| |
i
|
1\
2-107 1
r"




FTR110410000U
& Septemper 1983

ICAM PROGRAM OBJECTIVES

PRODUCTIVITY IMPROVEMENTS

{}

THROUGH

COMPUTER TECHNOLOGY
AND

FACTORY MODERNIZATION

INSTRUCTIONAL OBJECTIVE: To summarize ICAM Program objectives
for executive management.

. e - = = v W T = e  m n P T R = e W e - . - e -

NARRATION: "IN SUMMARY, THE OBJECTIVE OF THE ICAM PROGRAM IS 70
OBTAIN  PRODUCTIVITY  IMPROVEMENTS  THROUGH THE
SYSTEMATIC APPLICATION OF COMPUTER TECHNOLOGY AND
FACTORY MODERNIZATION."
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INSTRUCTIONAL OBJECTIVE: 7o orient axeluivs “a2ve) managene’ s °0
the [LaM 97¢ cryeie, IDEFD Tuncttor
modeling, and tne purnose of (UAM.

NARRATION:  "THE PURPCSE THE LM OPROGRAT IS TO IMPALLs
PRODUCTIVITY.  WHAT UISTINGLISREL THE IUAM GCAL 72l -]
g TRADITIONAL PROOUCTIVTY i0Als 15 ThA- TRE ICAM
| PROGRAM RECOGNIZZS THAT PRODLCTIVITY CAN BE ‘L~b\i:
NOT JUST THROUGH THL APYLICATION OF NEw  TCCANCLIGY =
BUT RS WELL THROUGH -HE SUCCESSFUL INTEGRATIN 0F
THAT TECHNOLOGY INTO EXISTING MANUFACTURING.
[ {
' RECOGNIZING THAT MANGFACTURING IS A VERY COMPLEY ,
ENVIRONMENT COMPRISED OF MANY PEDPLE, SYSTEMS, AND
, TECHNOLOGIES,  THE MECHANISM WE RECOMMEND TD TMPRCYZ
f PRODUCTIVITY iS5 THE SYSTEMATIC APPLICATION  OF
COMPUTER TECHNOLUGY .
SYSTEMATIC APPLICATION 3¢ COMPUTER  TEIRNOLOGY 1S ]
UTTLIZING A 7 AED APERCACH TO PLANNING,  ORGA- ,
NIZING, CONTRG 0 NATING TRE DEVELCPMENT
AND IMPLEMENTATION 7 NE. o7 3t
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ICAM APPROACH

COMMUNICATION AND ANALYSIS

v

IMPROVE i
PRODUCTIVITY

A !

i
l '

SYSTEMATIC APPLICATION
OF
COMPUTER TECHNOLOGY

INSTRUCTIONAL OBJECTIVE: To orient executive level management to
the ICAM 1life cycle, IDEFO function
modeling, and the purpose of [CAM.
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NARRATION: “BECAUSE OF THE COMPLEXITIES OF MANUFACTURING, NO ONE
PERSON COMPLETELY UNDERSTANDS HOW BEST TO IMPROVE
MANUFACTURING PRODUCTIVITY.

THERE IS A TREMENDOUS NEED TQO BETTER UNDERSTAND,
COMMUNICATE  AND ANALYZE MANUFACTURING AND 7S
COMPLEXITIES. TO [IMPROVE PRODUCTIVITY, A COMMCON
UNDERSTANDING OF THE EXISTING MANUFACTURING PROBLEM
AND THE FUTURE MANUFACTURING SOLUTION IS NECESSARY.

- THIS COMMON UNDERSTANDING MUST BE COMMUNICATED 7O AND
, " ANALYZED BY MANY DIFFERENT PEOPLE, RANGING FROM THE
- SHOP FLOOR USER, TO THE MANUFACTURING ANALYST, "0 THE
4 SYSTEM DEVELOPER, AND LAST BUT NOT LEAST, THE
' MANAGEMENT.

"THIS COMMUNICATION AND ANALYSIS APPROACH ACTS AS THE
CONTROL IN QUR ICAM APPROACH."
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r

TR1104 200000
8 Sept

emper 193

IMPROVE PRODUCTIVITY

COMMUNICATION AND ANALYSIS
Y

JUMDERSTANG (
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1 HE :

| SOLYTION J |

— |

| IMELEMENT
' The
} SOLUTION

+ 1
SYSIEMATIC APPLICA TION

OF ‘
COMPUTER TECHNOLOG «

INSTRUCTIONAL COBJECTIVE: To orient executive level management to
the ICAM 1ife cycle, IDEFC function
modeling, and the purpose of [CAM.

NARRATION: “"IF WE DECOMPOSE THE FUNCTION BOX WE HAVE BEEN
DISCUSSING AND TAKE A DEEPER LOOK AT THE PROCESS OF
[MPROVING MANUFACTURING PRODUCTIVITY, WE FIND FOLR
BASIC STEPS THAT NEED TO BE TRAVERSED.

THESE STEPS FORM THE  ICAM  PROGRAM  SYSTEM
DEVELOPMENT LIFE CYCLE  OF: 1) UNDERSTAND  THE
PROBLEM, 2) FORMULATE THE SOLUTION, 3) BUILD THE |
SOLUTION, AND 4) IMPLEMENT THE SOLUTION.

EACH STEP IS FUNDAMENTAL IN TRANSFORMING EXISTING
MANUFACTURING INTO THE FUTURE INTEGRATED COMPUTER-
AIDED MANUFACTURING ENVIRONMENT.  THE ICAM PROGRAM
SYSTEM DEVELOPMENT LIFE CYCLE IS SIMILAR TC OTHER
SUCH LIFE CYCLES - BEGINNING WITH THE STATEMENT OF
THE PROBLEM AND CULMINATING IN THE IMPLEMENTATICN OF
A SOLUTION.™

2-112
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MANUFACTURING TECHNOLOGY
MODERNIZATION PROGRAM :
(TECH MODS) :

INSTRUCTIONAL 0BJECTIVE: To orient executive manacement I3 <rs
need for, and the reccmmendec 203rcacn
to, a Manufacturing Techno ooy
Modernization (TECH MOD; Program.
NARRATION: "BEFQORE WE DISCUSS THE [CAM DEVELCPED ANALYTICAL 2aNT 3
PLANNING TOOLS IN MORE DETAIL, LZ7'S EXAMINE ANT
DISCUSS THE TECHNOLOGY MODERNIZATICON FRAMEWC .M wI7THIN
WHICH THEY CAN BE EFFECTIVEZLY APPLIED 70 ASSIST vl
IN YOUR PRODUCTIVITY IMPROVEMENT EZFFORTS.™
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TECHNOLOGY MODERNIZATION FRAMEWORK

7 STRATEGIC PHASE |
. PLANNING PHASE | TECH MOD
PROPOSAL

"TECH MOD
PHASE Q . PHASE # & m

G Sumvi . TECH MO0 PAQPOSAL

GOALS _ Thesed°

PLANNING FACTORY COST

PROPOSAL DRIVER ANALYSIS ™ rgch MO0
CONCEPTUAL — PhHASE U |
OESIGN OETAK OESIGN
PROPO3IAL DEVELOPMENT
PROTOTYPING
IRM MIS PLAN
QA PLAN

TECH MOD
. BMASE W

'FINAL DESIGN
- IMPLEMENTATION
1COST TRACKING

INSTRUCTIONAL OBJECTIVE: To provide executive management and
understanding of a manufaturing tecn-
nology modernization  (TECH MCO ;
framework.

NARRATION: AS WE HAVE JUST DISCUSSED, TECHNOLOGY ANC CAPITAL
INVESTIMENT ARE GENERALLY RECOGNIZED AS THE COMINANT
FACTORS IN PRODUCTIVITY GROWTH.  THESE FACTORS ARE
THE BASIS OF THIS PROGRAM'S NAME:  "TECHNOLOGY" --
THE ESTABLISHMENT  OF  ADVANCED MANUFACTURING
TECHNOLOGY, "MODERNIZATION" -- THE CAPITAL INVESTMENT
REQUIRED TO  IMPLEMENT  ADVANCED MANUFACTURING
TECHNOLOGY .

A MILITARY TECHNOLOGY MODERNIZATION (TECH MOD) PRC-
GRAM COUPLES THE CONTRACTUAL TOOLS TO INCREASE CON-
TRACTOR  CAPITAL INVESTMENT IN CONTEMPORARY  AND
ADVANCED TECHNOLOGY WITH MANUFACTURING STATE-OF-THE-
ART ADVANCES SO THAT MAXIMUM PRODUCTIVITY ENHANCEMENT
CAN BE ACHIEVED.

"THE AIR FORCE TECH MOD CONCEPT RESULTED FROM THE
CONVICTION OF THE F16 PROGRAM MANAGER, MAJOR GENERAL
JAMES ABRAHAMSON,  THAT CAPITAL INVESTMENT COULD

2-116
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"PHAST Il OF THE TECH MOD PROGRAM [S THE PHASE
AHEREIN DETAILED DESIGNS ARE ACCOMPLISHED, ENABLING
TECHNOLOGY DEVELOPMENT TAKES PLACE, PROJECTS ARE
PROTOTYPED HEURISTICALLY, AND INTEGRATED INFORMATION
RESOURCE ~ MANAGEMENT  (IRM)/MANAGEMENT  INFORMATION
SYSTEM (MIS) PLANS ARE COORDINATED AND FINALIZED. IN
ADDITION, AIR FORCE TECH MODS REQUIRE A COMPREHENSIVE
OVERALL QUALITY ASSURANCE (Q.A.) PLAN.

“PHASE III QF THE TECH MOD IS THE PHASE WHEREIN FINAL
DESIGNS ARE COMPLETED, BUILDING AND EQUIPMENT MODIFI-
CATIONS ARE MADE, SYSTEMS ARE INSTALLED AND PROJECT
COST SAVINGS ARE TRACKED TO ENSURE THAT PROGRAM
OBJECTIVES ARE ACHIEVED.

THE DOTTED BAR EXTENDING BACK INTO PHASE [ INDICATES E
THAT, IN MANY CASES, PROJECTS ARE IDENTIFIED EARLY IN ?
THE PROGRAM THAT THE CONTRACTOR WISHES TO IMMEDIATELY
IMPLEMENT AND GAIN THE SAVINGS. THE TECH MOD PROGRAM
CONCEPT DOES NOT PROHIBIT SUCH ACTION."

2-118
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| TECH MOD PROGRAMS

e ESTABLISH NEW PRODUCTION PROCESSES
¢ PROVIDE TECHNOLOGY TRANSFER
o STIMULATE IMPLEMENTATION & INVESTMENT

e DIRECTLY SUPPORTS SMALL BUSINESS & B/SIC
INDUSTRIES (30-40%)

e BUILD UPON R&D PRECURSOR DEMONSTRATIONS

e IMPACT ACQUISITION & OPERATIONS &
H MAINTENANCE RO

INSTRUCTIONAL OBJECTIVE: To orient executive management relative
to TECH MOD program activities.

PRSP S itk il sl

NARRATION: “TECH MOD PROGRAMS ESTABLISH NEW PRODUCTION PROCESSES
AND PROVIDE FOR  TECHNOLOGY  TRANSFER  BETWEEN
COMPANIES.

TECH MOD PROGRAMS STIMULATE IMPLEMENTATION OF NEW ;H
TECHNOLOGY AND SYSTEMS AND THE INVESTMENT BY DEFENSE

CONTRACTORS.  THEY DIRECTLY SUPPORT SMALL BUSINESS
AND BUILD UPON R & D PRECURSOR DEMONSTRATION.

“IT IS THE INTENT OF TECH MOD PROGRAMS TO IMPACT THE
GOVERNMENT'S ACQUISITION, OPERATIONS AND MAINTENANCE
"RETURN ON INVESTMENT (ROI)."

2-120 \




ICAM ANALYTICAL / PLANNING TOOLS

[NSTRUCTIONAL OBJECTIVE: To convince execufive manalement <Tha~

NARRATION:

the [CAM Program nas develicped uses..
analytical and planning toois or
managing the  introducticn of  new
technology.

"AS WE DISCUSSED ZARLIEZR, THE ICAM PROGRAM RzCOGNIIEZC
THAT THE SUCCESSFUL INTEGRATION QF NEW ToCaNCLIGY MAY
BE AS SIGNIFICANT, [F NOT MCRE 30, THAM TECHNOLCG:
[TSELF IN TERMS OF CONTRIBUTING 7O ~=RODUCTIVITY
IMPROVEMENT.

THERE ARE MANY ASPECTS TO TECHNCLOGY IMPLEMENTATICN,
BUT ONE STANDS OUT AMONG ALL OTHERS. [F ~GT OCNE, I7
WILL EITHER PRECLUDE OR SERIJQUSLY HAMPIR [MPROVEC
PRODUCTIVITY NO MATTER HOW WELL EVERYTHING ELSE (S
OONE.

ENVIRONMENT.  THAT IS “WHY <THE 'SYSTEMATIC APPLl-
CATION OF COMPUTER TECHNOLOGY" IS EMPRASIZEZ W 7

[CAM PROGRAM PLRPOSE. "

THAT KEY FACTORY IS LUNDERSTANDING THE  £XI57ING

2-i21
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[NSTRUCT IONAL 0BJECTIVE: To answer the question "what is I[JEF"7
for executive level management.

NARRATION: "IDEF IS THE "ICAM DEFINITION" METHOD, LANGUAGE OR
TECHNIQUE. IDEF IS A MODELING METHODOLOGY WHCSE
PURPOSE [S TO GRAPHICALLY CAPTURE CHARACTERISTICS OF
THE MANUFACTURING FUNCTIONS,  INFORMATION SUPFCRT
FUNCTIONS, AND THE DYNAMICS OF THE FUNCTION AND
INFORMATION INTERACTION.

"WE CAN DEFINE IDEF AS SHOWN IN THIS GRAPHIC THREE-
PRONGED SYSTEM DEFINITION METHOD BY WHICH WE CAN: v

0 DEFINE PROBLEMS AND THEIR SOLUTIONS
Q FACILITATE COMMUNICATION AND ANALYSIS
O ANSWER QUESTIONS ABOUT MANUFACTURING

"EACH OF THE THREE MODELS INDIVIDUALLY AS WELL AS
COLLECTIVELY FORM AN "ARCHITECTURE" WHEN THE ENVIRON-

MENT OR SYSTEM BEING MODELED IS COMPRISED OF COM- ;
PONENT SYSTEMS, ORGANIZATIONS OR TECHNOLOGIES WHiCH |
MUST WORK TOGETHER AS A HIGHER LEVEL SYSTEM, ENVIRON- !
MENT OR ENTERPRISE.

THE SIGNIFICANCE OF THE MODELS BEING REFERRED 7O AS

ARCHICHTECTURES 5 THAT THEY ARE "BLUEPRINTS" WHICH

DESCRIBE GRAPHICALLY THE FUNDAMENTAL RELATIONSHIPS -

THE FUNCTIONAL INTERFACES, COMMON/SHARED INFORMATICM |

AND ~ DYNAMICS  INTERACTION - QF THE CONSTITU W. f

COMPONENTS OF THE SUBJECT ENVIRONMENT OR THE SYST 1’
|

BEING MODELED.™"

2-122 |
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ICAM
IDEF - ARCHITECTURE

<t

INSTRUCTIONAL OBJECTIVE: To answer tne gquestinn ‘'What 1s IDEF"?
for executive level management.

NARRATION: "IT IS [IMPORTANT 70 RECCGNIZE, HCWEVER, THAT THE
MODELS ARE IN FACT ARCHITECTURES ONLY WHEN USED AS
ARCHITECTURES - THAT IS, 7O BETTER LUNDERSTAND,
COMMUNICATE AND ANALYZE THE SUBJECT ENVIRONMENT R ‘
SYSTEM AND HCW ITS COMPONENTS FIT TOGETHER FOR THE >
PURPOSE OF IMPROVING OVERALL PRODUCTIVITY. ‘

"THE  ICAM ARCHITECTURS, CREATED THROUGH THE ST 1F :
IDEF MODELING TECHNIGUES, REPSESENTS A ”CMPUSL :
VIEW" OF AEROSPACE MANUFACTURING. THIS “COMPISTTE
VIEW" WAS CREATED FROM THE VARIOUS “"FACTCRY YIEWS
GENERATED BY MEMBERS OF ICAM AEROSPACE INDUSTRY
COALITION TEAMS.

"WHAT IS NOT IMMEDIATELY APPARENT IS THAT AN ARCHI
TECTURE - AS A MEANS TO PROCUCTIVITY IMPROVEMENT - !
IN ESSENCE A "STANDARD FOR COMMUNICATION." AS DIS
CUSSED EARLIER, ALL THREE IDEF MCIELS PRQOVIZE INSIGH®
WHICH IS FACILITATED BY THE REVIEW OF THE MODH_U 5Y
THE PEQPLE INVOLVED TG BETTER JUNDERSTAND THE SUECECT
ENVIRONMENT QR SYSTEM AND HOW TO IMPROVE I7. [NSIGHT
VIA COMMUNICATION IS PRIMARILY WHAT AN ARCHITZCTURE
PROVIDES TO THE PROCESS OF PRODUCTIVITY IMPRCVEMENT.®

CJI

B P
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IDEF ~—~ ARCHITECTURE

SYSTEM LIFE CYCLE

aerit ory

" \\\\\\\\\\\\\\\\\i\\

SIRUC TURED 4pf,qo
AChH

\
A N
13 ALY LS
-t Vi
1 ey
r,’/[jlﬂ IR \\ VA
PAY. b AT
s | A
A"‘A} \ \\ \
Y
L .
TIME
UNDERS TANDING DESIGN SOLUTION BUILDING INSTALL A USE
PRUBLEM
@ NEEDS ANALYSIS @ PRELIMINAAY! @ CONSTRUCTION © IMPLEMENTATION
@ EQUIREMENTS SOETA VERIFICATION 18T ®user )
DEFINITION SPECIFICATION| @INTEGRATION ACCEPTANCE !

VALIDATION TESTH OMAINTENANCE

-

INSTRUCTIONAL OBJECTIVE: To answer the question "What is IDEF"?
for executive level management.

NARRATION: "THIS VIEW OF THE ICAM SYSTEM LIFE CYCLE PORTRAYS THE
FACT THAT ADDITIONAL EXPENDITURE OF TIME AND ZFFCRY
EARLY IN THE LIFE CYCLE "“UNDERSTANDING THE PROBLEM"
AND “DESIGNING THE SOLUTION™ WILL RESULT IN SIGNir!l- v
CANT “COST SAVINGS, AND PERHAPS TiME REDUCTION OQVER
THE LIFE CYCLE OF THE PROGRAM. WE REFER 70 THE USE
OF ARCHITECTURE AND IDEF METHODOLOGY AS THE "STRUC-
TURED APPROACH" VERSUS THE "TRADITIONAL APPROACH" CP .
THIS GRAPHIC PRESENTATION. 1

"IN AN ENVIRONMENT SUCH AS MANUFACTURING THERE AR
BASICALLY TWO AREAS OF COMMUNICATION NHICH NEED 7C 8
FACILITATED FOR PRODUCTIVITY [MPROVEMENT. FIRST z
FOREMOST IS THE NEED TO BETTER COMMUNICATE MANUFAC- .
TURING AMONG AND BETWEEN THE CROSS SECTION OF DISCi-
PLINES INVOLVED. MANUFACTURING IS CARRIED OQUT 8Y
MANY DIFFERENT PEOPLE REPRESENTING MANY DIFFERENT
VIEWPOINTS, FROM WHICH TO CCMMUNICATE, BASED UPO!
THEIR UNIQUE EXPERIENCE, RESFONSIBILITY AND PURPO<L
THE METHOOS USED TO COMMUNICATE TRANSCENDS VIEWPOINT
AND PROMOTES A COLLECTIVE, [MPROVED UNDERSTANDING OF
MANUFACTURING TAKING ADVANTAGE OF ALL VIEWPQINTS.

€ .
AND

2-124 |




AN OATUANT G oy S
AND MODE NG MO i T el
PRODUCT IV i Ty IMPROVIMENT . o THAT
BRIDGC BETWEEN THC MANAGEMENT . "
ENDEAVORS. AN ARCHITECTURE CAN BE USED A5 ECT~ A
MANAGEMENT AND AS A TECHNICAL TOCL. MANAGLRS ARE
CONCERNED WITH PLANNING, CONTROLLING, AND ORGANIZING
AND  COORDINATING; WHILE TECHNICAL PEOPLE ARE
CONCERNED WITH ANALYZING, INTEGRATING AND DESIGNING
PRODUCTIVITY [IMPROVEMENTS. ABOVE ALL WHAT IS M0S™T
[MPORTANT IS TO RECOGNIZE THAT THEY MUST ACKRK
TOGETHER TO IMPROVE MANUFACTURING AND COMMUNICATIOM
BY WHATEVER MEANS IS IMPERATIVE.

‘ e
ANOTHLLT JMPeR

“SOME BELIEVE THAT THIS CONCEPT AND AFPRO
SYSTEM LIFE CYCLE MANAGEMENT IS THE ARcZA
JAPANESE INDUSTRY REPEATEDLY CUT PERFORMS ™
U.S. INDUSTRY."

[omy 3054

2-125
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introduced executive management %0
the iDEFQ function modeling
methodology.
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NARRATION:

"WHAT
WHICH

IS NEEDED IS A SET OF TOOLS AND METHODOLOGI

WILL ALLOW THE MANUFACTURING SYSTEM IR

DEVELOPER TO:

0
0

PROVIDE A COMMON BASIS FOR COMMUNICATION.

PROVIDE FOR ESTABLISHMENT OF COMPOSITE DEFI-
NITION FROM MANY INDIVIDUAL COMPANIES SPECI-
FIC DEFINITIONS.

PROVIDE A OESCRIPTIVE AND REPRESENTATIVE
DOCUMENTATION OF THE OBJECTS CF THE COM-
PONENT SYSTEMS UTILIZING A COMMON SET OF
CHARACTERISTICS.

SERVE AS THE [INTEGRATION MECHANISM  FOR
APPLICATION SUPPORT SUBSYSTEMS.

SERVE AS THE BASIS FfCR SYSTEM TDESIGN,

CONSTRUCTION, TEST AND IMPLEMENTATICN.
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0 HAVE A FORMAL BASIS SO TRAT AUTUMATZID
ANALYZERS AND CONSTRUCTICN AIDS COuULl Bt
BUILT.

0 BE VALIDATED B8Y BOTH EXPERT <EVIEW AND
SIMULATION TECHNIQES.

MCOELING

"THE [CAM PROGRAM DECIDED 7o PURSUE THREZ
FACTORS:

METHODOLOGIES CONSIDERING THE POLLJWINu

0 INDEPENDENTLY DEVELSPED MODELD, wWKICH AR:
VALIDATED AGAINST ONE ANGTHER AS AN APPRCACH
TO INTEGRATICN, PROVIDE A GREATER ASSJURANCE
THAT THE LMP“RTAV' CHARACTERISTICS WilL 2t
[SOLATED AND OJOCUMENTZD 8Y AT E,ST GNE  or

THE MULTIPLE INCUIRIZS.

0 SINCE THE PRIMARY MECHANISM FOR  VALIDATION
[S EXPERT REVIEW, MULTIPLE MODELS ALLOW FOR
SIMPLIFICATION OF THE CONCEPTS AND SYNTAX
FOR  E£ACH  REVIEW AND  THEREBY  ENHANCE

COMMUNICATION.
0 MULTIPLE MODELS ALLOW THE DEFINITION PRCCEZSE
TO BE SEGMENTED INTO MANAGEABLE PIECES

"LET'S FIRST EXAMINE 4OW AN IDEFO FUNCTION MOCE
ANSWERS SPECIFIC QUESTIONS RELATIVE TC THE 3BASI
FUNCTIONAL  BREAKDOWN  OR DECCMPOSITION OF Tk
MANUFACTURING ENTEZRPRISE."
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INSTRUCTIONAL OBJECTIVE: To introduced executive management to

the IDEFO function modeling
methodology.

-  YE = = W AP P Y T W Y P B P T e W R e -

NARRATION: “LET'S CONSTRUCT A TOP-LEVEL FUNCTION MODEL OF A
MANUFACTURING ENTERPRISE'S PROUCTION ACTIVITY:

0 PLAN MANUFACTURING
0 PROVIDE MATERIAL AND RESOURCES
0 PERFORM MANUFACTURING
"PLEASE NOTE THE KEY PROVIDED IN THE LOWER LEFT

CORNER TO FACILITATE YOUR UNDERSTANDING THROUGH THE
NEXT STEPS IN OUR MODEL CONSTRUCTION."
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[NSTRUCTIONAL OBJECTIVE: To introduced executive management T0

the IDEFO function modeling
methodology.
NARRATION: "WHAT IS BEING TRANSFORMED AND wHAT [S TRE RESGLT?

HERE WE INPUT "PRCOUCT CESIGN" IN THE FUNCTION OF
"PLAN MANUFACTURING."

"QUR PRODUCT DESIGN "INPUT" IS BEING TRANSFORMED INTC
A MANUFACTURING PLAN AND EVENTUALLY INTO A PRODUCT
"OUTPUT. ™

“THE "OUTPUT" OF THE FUNCTION "PRCVIDE MATERIAL AND
RESOURCES" IS "MATERIALS AND RESOURCES.™

“IN ORDER TQ ACCOMPLISH QUR "PEPEQRM  MANUFACTURING"
FUNCTION, WE MUST "INPUT” MATERIALS.

"WHAT INFLUENCES THESE FUNCTICNS? "PLAN  MANUFAC-
TURING™ IS CONTROLLED &Y “PRODUCT REUL.WEMENTS.'
"PROVIDE MATERIAL AND RESOURCES™ AND "PERFORM  MANL-
FACTURING"  ARE CONTROLLED 8Y THE "MANUFACTURING
PLAN. "
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"WHAT [S  NECESSARY TO CARRY QUT THESE FUNCTIONS?
"PERFORM MANUFACTURING" REQUIRES THE MECHANICM OF
“RESQOURCES™" SUCH AS EQUIPMENT, TOOLS AND PEOPLE. THE
OTHER FUNCTIONS REQUIRE PLANNERS AND BUYERS.

- "THIS IDEFO MODEL DIAGRAM ILLUSTRATES THAT:

IDEF IS USED TO PRODUCE A FUNCTION MODEL PER-
SPECTIVE, A BLUEPRINT, A STRUCTURED DESCRIPTION
OF WHAT IS BEING PERFORMED. WE MAY FURTHER
DECOMPOSE EACH OF THESE FUNCTIONS TO PROVIDE A
BREAKDOWN TQ ANY DESIRED LEVEL OF DETAIL, THERE-
BY PROVIDING A FUNCTIONAL ARCHITECTURE OR FRAME-
WORK OF MANUFACTURING."
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INSTRUCTIONAL OBJECTIVE: To introduce executive management %o
the IDEF1l information modeling
methodology.

- = = = = e = =y~ . At 8 o = = = e e e e = = = e e e =

NARRATION: "THE IDEF 1 INFORMATION MODEL PROVIDES AND IN-DEPTH
DESCRIPTION OF INFORMATION B3Y FOCUSING ON THE STRUC-
TURE OF INFORMATION IN SUPPORT OF WHAT IS BEING
PERFORMED.

WE FEEL THAT THIS MODELING PERSPECTIVE IS ABSOLUTELY
ESSENTIAL FOR THE [NTEGRATION OF [IDEFQ FUNCTION
MODELS AND THE DEVELOPMENT OF AN INTEGRATED DATABASE.

"THE IDEF1 INFORMATION MODELS ARE PROVING TO BE ONE
OF ICAM'S KEY SYSTEM INTEGRATION TOOLS."
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INSTRUCTIONAL OBJECTIVE: To introduce executive management to
the IDEFl information modeling

methodology.

NARRATION: "“AN [IDEFl [INFORMATION MODEL CAN ANSWER SPECIFIC
QUESTIONS REGARDING ANY INFORMATION ELEMENT (ENTITY
CLASS) - SOMETIMES THE [DEF1 MODEL ANSWERS QUESTIONS
NOT DEFINABLE IN IDEFO FUNCTION MODELS.

"PLEASE NOTE THAT WE HAVE AGAIN PROVIDED A MODEL KEY
ON EACH OF THESE PRESENTATIONS TO FACILITATE YOUR
UNDERSTANDING.  THE IDEF1 PRIMITIVES ARE ENTITIES,
ATTRIBUTES AND RELATIONS."
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INSTRUCTIONAL OBJECTIVE: To introduce executive management to ;
the [DEFl information modeling

methodology. .
_________________________________ »
) g
NARRATION: “WHAT ARE THE RELATIONS OF ALL OF THE OTHER INFOR- ;
MATION ENTITIES SHOWN 7O THE "MANUFACTURING" ENTITY
CLASS? 1
0 EACH "PRODUCT" HAS A SPECIFIC "MANUFACTURING 1
PLAN" :
0 EACH DESIGN HAS A SPECIFI "MANUFACTURING J
PLAN"
0 MANY PRODUCT REQUIREMENTS MAY BE SATISFIZD BY
THE “"MANUFACTURING PLAN"
O MANY  "RESOURCES"  ARE REQUIRED BY  THE
"MANUFACTURING PLAN"
0 MANY  "MATERIALS" ARE  RECYIRED BY THE
"MANUFACTURING PLAN"
2-133 \
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"FOLLOWING THE SAME ANALY . TECHNIZUE, Wt HAVE >3C-
VIDED THE RELATION DIAGR. “MING FOR THE OTHER ENTITY
RELATION CLASSES SHOWN. (INSTRUCTOR MAY REVIEW ZACH
USING "MANUFACTURING PLAN" AS "CENTER.";

[N ]

“IDEF1 IS USED TO PRODUCE AN INFORMATION MODEL
PERSPECTIVE, A "DATA DICTIONARY" AND A STRUCTURED
DESCRIPTION OF THE BASIC INFORMATION ELEMENTS.

“THE MODEL DEFINES, CROSS REFERENCES, RELATES AND
CHARACTERIZES INFORMATION TO THE LEVEL OF DETAIL
NECESSARY TO SUPPORT AND INTEGRATE THE MANUFACTURING
ENVIRONMENT.

“IDEF 1 MODELS ARE ESSENTIAL TO COMMUNICATE THE
INTERRELATIONSHIP ~ QOF  INFORMATION AND 70  PLAN
INTEGRATED COMPUTER-AIDED MANUFACTURING.

"IDEF 1 MODELS PROVIDE THE BASIS TO ANALYZE THE
COMMON, SHARED AND PRIVATE INFORMATION NEEDS OF THE
MANUFACTURING ENVIRONMENT."
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INSTRUCTIONAL OBJECTIVE: To  introduce the IDEF2  dynamics
modeling methodoiogy.

. = s S = e = e e Y S A T s e e

NARRATION: “THE [IDEF 2 DYNAMICS MODEL REPRESENTS THE TIME
DEPENDENT  CHARACTERISTICS OF  MANUFACTURING  7C
DESCRIBE AND ANALYZE THE BEHAVIOR OF FUNCTICNS ANC
[NFORMATION INTERACTING QVER TIME."

Rz

-
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[NSTRUCTIONAL 08JECTIVE: To  introduce the IDEF2  dynamics
modeling methodology.

NARRATION: “THE IDEF2 MODEL ANSWERS SPECIFIC QUESTIONS ABOUT ANY
OBJECT OR INFORMATION AS IT PASSES THROUGH THE
MANUFACTURING ENVIRONMENT, SUCH AS:

0 WHAT ACTIVITIES CONSUME TIME IN THE PROCES-
CING OF A MANUFACTURING PLANT?

0 WHAT TIME IS CONSUMED IN WAITING T0 8E °R0C-
CESSED BY THE ACTIVITIES"?

2-136




r

[RAPRVE VIS i

c Septemier _¥:3

IDEF, - DYNAMICS MODEL 7

TR VRTRTY A0t
G1AN e SUORCE .
hanl E : MATE A
' > vy, \ bra

- P oEaues g} bt

{'lANNgﬁ. CPUABNE RS 7! BuvkaL agene
1 . ‘ o .
dab ! 1 .

\ uufuf .’ ;ALIIVH‘: »

i~

-— '

'

[‘m Neserue o ]: HE SR i
it

L

INSTRUCTIONAL OBJECTIVE: To  introduce the  iDEF2  aynamics
modeling methodoiogy.
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NARRATION: "WHAT  RESOURCES  ARE  ALLOCATED, UTILIIED  AND
DEALLOCATED BY THE ACTIVITIES?

"ONCE THESE QUESTIONS HAVE BEEN ANSWEREZ, BECAUST IF

TIME  RELATIVE IN FURMATIQN ASSOCIATED WiTH o ZACH ot
QUESTION, FURTHER QUESTIONS MAY 8E ANSWERID REGARCING
PERFORMANCE JF FLOW - gUC% AS:
WHAT IS THE TOTAL PRCCZSIING TIME OF THE MANL-
FACTURING PLAN? WHAT IS THE TOTAL TiME OF MANLU- 1
FACTURING PLAN IS WAITING IN JUEUE TC BE =RC-
CESSED?  WHAT IS THE UTILIZATION OF RESOURCES
AND WHAT STATISTICS ARE ASSOCIATED WITH THESE :

TIMES? i

"IDEF2 THEREFORE, IS USED TO PRODUCE A DYNAMICS
MODEL, A "SCENARIO" - A STRUCTURED DESCRIPTION OF THE
TIME ORIENTED BEHAYIQR OF FUNCTIONS AND INFORMATION,
AND PREVIOQUS QUANTITATIVE INFCRMATION AS 70 THE
SEQUENCE, DURATION AND FRECUENCY AT A LEVIL O :

NECESSARY 7O ANALYZE KOw MANUFACTLRING 15 DE g
(I.E. CCMMUNICATION OF FUNCTION, TMFCRMATION
RELATION < ANALYS:S OF RE3COURCE UTIL ”AT’O4 aNe
THROUGHPUT TTME COSTS. "
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ARCHITECTURE

ARCHITEC TURL:

INSTRUCTIONAL OBJECTIVE: To provide executive management with an
understanding that ail three [DEFO,
[DEF1l, and IDEF2 modeiing methodologies
constitute the generic manufacturing
architecture,

NARRATION: “INDIVIDUALLY AND COLLECTIVELY:

] 0 IDEFO FUNCTION MOCELS  PROVIDE A
"BLUEPRINT OF FUNCTIONS" 1

0 [IDEF1 INFORMATION MODELS PROVIDE A
“DICTIONARY OF INFORMATION®

0 IDEF2 DYNAMICS MCDELS PROVIDE A ;
"SCENARIO OF FUNCTION/INFCRMATION !

INTERACTION. "

"ALL  THREE  MCDELING  METHODCLOGIES  AND  THEIR
RESPECTIVE ARCHITECTURES FORM THE ICAM ARCHITECTURE.

"EACH OF THE MODELS REPRESENT A DISTINCT BUT RELATID . !
VIEW OF MANUFACTURING. 'l
}

2-138 i




p———————————— — Y

CEACH  USeEs A STRUCTLRED  [0ov w7 T 7 o 3
UNDERSTAND, COMMUNICATE AND  AhA T
FUTURE MANUFACTURING.

"EACH SUPPORTS THE DEVELOPMENT ZF STATL- 7-T-i---7

MANUFACTURING TECHNOLOGY AND INTEGRATICHY 7 Tm27
- TECHNOLOGY INTO EXISTING MANUFACTURING."

¥
i
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1CAM

INTEGRATED
COMPUTER AIDED MANUFACTURING

INSTRUCTIONAL 0BJECTIVE: To provide executive management with an
understanding of the importance of the
manufacturing architecture developed
via the [DEF methodologies.

NARRATION: "THIS ICAM LOGO ILLUSTRATES THE IMPORTANCE PLA

DEVELOPED BY THE IDEF METHODOLOGIES. IT IS TH
CENTER PIECE OF THE ICAM PROGRAM, THE BASIS FO
DEVELCPING INTEGRATED DATABASES AND DATA AUTOMATION. 1

"THE MANUFACTURING ARCHITECTURE HAS BEEN THE CENTER

TARGET GOF THE ICAM PROGRAM SINCE THE EARLY DAYS OF .
[TS INCEPTION.  ALL OF THE WORK ACCOMPLISHED 70 DATE :
INDICATES THAT THE SELECTION OF THIS "BULL'S-EYE" WAS

FORWARD LOOKING AND AN ACCURATE FORECAST OF THE ICAM

PROGRAM'S NEEDS."
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INSTRUCTIONAL OBJECTIVE: To provide executive management with an
understanding af the importance of the
manufacturing architecture developed
via the IDEF methodologies.

NARRATION: "THE GENERIC ICAM MANUFACTURING ARCHITECTURE
AND IS BEING DEVELOPED THROUGH THE uSt COF COAL: .
OF AEROSPACE CONTRACTORS. )

"COALITION  PARTICIPANTS FIRST MODELED THEIR OwN 4
"FACTORY VIEW" OF THE ARCHITECTURE. '

“THESE INDIVIDUAL "FACTORY VIEWS" WERE THEN (IM- g
POSITED INTO THE GENERIC MANUFACTURING COMPOSITE VIEW :
"ARCHITECTURE."

"WHEN  YOU WUTILIZE THE GENERIC ARCHITECTURE AND
DEVELOP YOUR OWN MANUFACTURING TECHNOLOGY MODERNI-
ZATION (TECH MOD) PROGRAM, THE PROCESS IS REVERSED.

"THE GENERIC ARCHITECTURE FROVIDES A STANDARD FOR
ORGANTZATIONAL  COMMUNICATION,  UNDERSTANDING  AND
ANALYSIS."
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"IMPROVE
{NSTRUCTION CBJECTIVE: To provide executive management with an

understanding of the importance of thne
manufacturing architecture developed
via the [DEF methodologies.

NARRATION: "THE  MANUFACTURING ARCHITECTURE PROVIDES BOTH A
MANAGEMENT TOOL AND A TECHNICAL 7TOOL 7O IMPROVE
UNDERSTANDING AND COMMUNICATION.

“MANAGEMENT  CAN USE THE ARCHITECTURE TO  PLAN,
ORGANIZE AND CONTROL THE INTEGRATION OF  NEW
MANUFACTURING TECHNOLOGY.

"TECHNICAL PERSONNEL CAN USE THE ARCHITECTURE 70
ANALYZE, INTEGRATE, SYSTEMATIZE AND DESIGN OF NEW
TECHNOLOGY .

"AND MAYBE MORE [MPORTANT--TO [MPROVE COMMUNICATION
BETWEEN EACH QTHER"!!!
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INSTRUCTIONAL OBJECTIVE: To provide executive management with an
understanding of the importance of the
manufacturing architecture developec
via the IDEF methodolagies.

P - - o o = 4 - = A e = i e s e e W e e e e e -

NARRATION: “IN SUMMARY, WE NEED AN "ARCHITECTURE™ TO FACILITATE
PUTTING VIEWPOINTS INTO PERSPECTIVE AND TOU PROVIDE A
COMMON BASIS UPON WHICH WE CAN DEAL WITH ALL ASPECTS
OF MANUFACTURING. ([.E. ORGANIZATION, SYSTEM, AND

TECHNOLOGIES. )

“THIS ARCHITECTURE MUST PROVIDE A FRAMEWORK, A ROAD
MAP, A BLUEPRINT, A DICTIONARY FROM WHICH WE CAN
DEPART AND REFERENCE BACK TO.  THE KEY 7O INCREASED
MANUFACTURING PRODUCTIVITY [S TQ DO IT SMARTER. TO
DO IT SMARTER, WE MUST INTEGRATE AND TO INTEGRATE WE
MUST BETTER UNDERSTAND HOW ALL THE "PIECES" FIT
TOGETHER.  WE MUST UNDERSTAND BETTER OUR OWN DCOMAIN

AND HOW WE FIT INTO THE WHOLE.

"GIVEN THAT QUR OBJECTIVE IS TQ IMPROVE MANUFACTURING
PRODUCTIVITY, THE TASK WILL REQUIRE US TQ INTEGRATE
THE MANAGEMENT AND OFERATIONS OF MANUFACTURING. THIS
MEANS NOT JUST TO INTEGRATE COMPUTERS TOGETHER 32UT
INTEGRATE  WHAT COMPUTERS  WILL  ENABLE. (I.E.
[NTEGRATED ORGANIZATIONS, SYSTEMS, AND TECHNOLOGIES.,
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IDEF s e METHOD

ARCHITECTURE s e MEANS

PRODUCTIVITY s ve OBJECTIVE

INSTRUCTIONAL OBJECTIVE: To provide executive management with

NARRATION:

[CAM's understanding of the relation-
ship of IDEF, architecture, and
productivity.

. " D - - T~ - - " = . . W e =

"PRODUCTIVITY IS THE OBJECTIVE!!

"THE ICAM ARCHITECTURE HAS NOW MATURED TO THE PQINT
WHERE THE AIR FORCE HAS BEEN ABLE TO UTILIZE THE "AS-
IS" ARCHITECTURE AS A BASELINE FROM WHICH THE FACTORY
OF THE FUTURE CAN BE DEFINED.

"THE VOUGHT CORPORATION HAS BEEN AWARDED A "T0-3E"
ARCHITECTURE CONTRACT FOR A "CONCEPTUAL DESIGN FOR
COMPUTER INTEGRATED MANUFACTURING (CIM)" FOR THE
AEROSPACE FACTORY OF THE FUTURE. (AS A POINT OF
INTEREST, THE VOUGHT CORPORATION HAS INDEPENDENTLY
DECIDED TO USE THE IDEF MODELING METHODOLOGIES 79
COMPLETED MODEL THEIR "AS-IS" BUSINESS STRUCTURE.

"BESIDES  SUPPORT TO THE  ICAM  PROGRAM,  THE
ARCHITECTURE ALSO SUPPORTS THE AIR FORCE'S TECHNOLOIGY
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ICAM INTEGRATED SHEET METAL CENTER (ISMC) ‘
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INSTRUCTIONAL OBJECTIVE: To orient executive management to [CAM
[SMC goals. ‘

NARRATION: "IN SUMMARY, THE ICAM [SMC PROJECT WILL DEMONSTRATE THE b
TRANSITION OF THE [CAM PRCTRAM FROM METHODOLOGY ‘
DEVELOPMENT TO ACTUAL APPLICATION.

"THE [ISMC EFFORT WILL COVER PLANNING AND CONTRCL, '
ISMC CAPACITY UTILIZATION, AND TECHNOLOGY TRANSFER.

“IN THE AREA OF PLANNING AND CONTROL, WE PLAN T0 ;
DEMONSTRATE THE FOLLOWING:

0 THE INTEGRATION OF MANUFACTURING SYSTEMS FRCM !
PRODUCTION SCHEDULE GENERATION AND PROCESS
PLANNING DOWN TO THE SHOP FLOOR.

0 COMPUTER-AIDED SHOP FLOOR CONTROL SYSTEM.

0 DECISION SUPPORT CAPABILITIES AT ALL LEVELE.

0 ALL ASSQCIATED PRODUCT ASSURANCZ ACTIVITIES.

"IN THE AREA OF CAPACITY UTILIZATICN, WE INTEND 77
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DEMONSTRATL:

O A FULL  WANGE 0 IRIZET O METAL FABRICATILN
PROCESSES.
0 FULLY AUTOMATED BLANKING AND  STRAIGHT-LINE 1

BENDING CELLS.

0 PART FAMILICS,

C MATERIALS  AND  GAUGES
REPRESENTING 8

8% OF AEROSPACE SHEET METAL

|

t

FABRICAT TON. |

0 APPROXIMATELY 750,000 PARTS PER  YEAR I
CAPABILITY. |

“THE END OBJECTIVE IS, OF CCURSE, =0 ACHIEYE 8

TECHNOLOGY TRANSFER RECOGNIZING: i

0 ISMC IS A MACOR PART OF COMMITTED AERQSPALC
PRODUCTION. |

0 ISMC IS MODULAR IN DESIGN.

0 ISMC  WILL PROVIDE CLEAR, OPEN BENEFITS ‘
TRACKING. *

0 ISMC WILL BE A LUNG-TERM, EAPANDING
DEMONSTRATION.

"THERE  ARE MANY TANGIBLE ISMC PAYOFFS 70  BE .
DEMONSTRATED: v

0 LOWER FABRICATICON COSTS. ) ¥
REDUCE WCORK IN-PROCESS INVENTORY.

IMPROVED DIRECT LABOR PRODUCTIVITY.

[P YR

ENHANCE MACHINE UTILIZATION.

o O O O

SIMPLER,  FASTER  RESPONSE 70O ENGINEERING
CHANGES.

o

{MPROVED :SHGP FLOOR CONTROL WITH LOWER COSTS.

0 HIGHER MORE CONSISTENT PRODLCT CUALITY.
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‘ “IN ADDITION, WE ANTICIPATE SEVERAL INTANGIBLE [SMC
f PAYOFFS:

Q0 IMPROVED MANAGEMENT VISIBILITY AND CONTROL OF
ALL AREAS, INCLUDING DATA PROCESSING, MORE
- SATISFYING WORK ENVIRONMENT.

MORE SATISFYING WORK ENVIRONMENT.
INCREASED RESPONSIVENESS.
HIGHER SEARCH CAPABILITY.

o O O o

REDUCED FACILITY AND  EQUIPMENT  CAPITAL
REQUIREMENTS.

0 GREATER PRODUCTIVITY OF “INDIRECT" FUNCTIONS
DOING PLANNING AND SCHEDULING.
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- INTEGRATED
‘ STRATEGIC PLANNING
| AND
INFORMATION RESOURCE
MANAGEMENT

S

INSTRUCTIONAL OBJECTIVE: 7o oprovide exgcutive management wizn '
further understanding S tre
requirements tor “top-down" factory
analysis and tecnnolelgy modernizzt on
(TECH MOD. managemer~ nlanning.

NARRATION: “STRATEGIC PLANNING IS A PROCESS FOR EATRCITING
FAVORABLE INFLUENCE QVER FUTURLC ZVENTS. ITOINVCLYES »
ACTIVITIES PERFORMED AT A HIGH LoVEL WITHIN THZ TRGA- '
NIZATION AND IS CRITICAL T2 SUCCESS.

"COMPETING [N &  WUSLDZ  OF  RAPIDLY  CRANGING {
TECHNOLOGIES CAN S5 LINENED T PLAYING A VIDED  S4ME. 1

THE TARGET CONSTANTLY MOVES AND NEW OPPONENTS Z0CHM IN ‘
FROM VARIOUS VECTORS. FOCUSING SOLELY ON ONE TARGET ¥
i

SOMETIMES MEANS LOSING THE GAME TO AN UNEXPECTED FiE |
THAT HAS BEEN OQVERLOOKED IN THE FRAY. 70 PLAY THE |
GAME WELL, A NEW SET OF SKILLS I5 RECUIRED; HIGHTEZNED |
REFLEXES PLUS THE ABILITY TG ANTICIPATE CHALLINGES

AND MAKE FAST, RATIONAL DECISIUONS

“THE SINGLE MOST IMPORTANT CHALLZNGE FACING MANULFAC-
TURING EXECUTIVES THlAY M~ wtkL BE THZ STRATZSIC
PLANNING FOR THE INTRODUCTLON  OF NEW  INFORMAT [3N
RESOURCE MANAGEMENT AND AUTCMATISN TZCHNOLC GY. CINCE
COMPUTERS ARE AN [NToGRAL PART OF MCST GF THIS TEICk-
NOLOGY, GREAT STRIDLS CANNOT 8L MADE UNTIL MANAGEMENT
GETS COMFOFTABLE WAITH OCOMPUTERD AND DEVELOPS A 2CSl-
TIVE, AGRESSIVE ATTITUDE TOWARD THEZIR USE.
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TAUTOMATION  MUST  BECJME  THE FOCUS  oOF  TECHNCL IGY
MODERNIZATION, NOT THE Bl-PRODUCT OF 7. THIS L
WHAT LIES BEHIND THE EMERGENCE OF COMPLTEZR INTEGRATEC
MANUFACTURING (CIM) AS A MAJOR FORCE IN THE PRCCESS
OF INDUSTRIAL MODERNIZATION.

“NEVER BEFORE HAS THERE BEEN SO MUCH CONFUSION [N
TERMINOLOGY, SUCH AN ABUNDANCE OF TECHNOLOGY, SUCH A
VARIETY OF ALTERNATIVES, AND SUCH A MULTITUDE OF
SUGGESTIONS  ON WHICH COURSE TO FOLLOW. UNFOR-
TUNATELY, IT [S APPARENT THAT MANY ORGANIZATIONS ARE
MOVING RIGHT AHEAD IN THE APPLICATION OF NEW TECH-
NOLOGY, WITHOUT MUCH, IF ANY CONCERN ON HCW THESE
MOVES WILL AFFECT OR ANSWER THE REAL INFORMATION
NEEDS OF THE ENTERPRISE.

“JOE FERREIRA OF THE DIEBOLD GROUP STATED; 'WHAT IS
IMPORTANT IS TO GAIN A CONCEPTUAL UNDERSTANDING CF
WHAT IS TAKING PLACE, TO UNDERSTAND YQUR NEED
FOR [NFORMATION, TO KNOW WHERZ IT IS AND WHAT YOUR
INFORMATION RESOURCES ARE. INFORMATION IS COMING
INTO ITS OWN AS A CORPORATE RESOURCE, AND ORGANI-
ZATIONS HAVE A NEW OPPORTUNITY TO DO WHAT THEY SHOULD
HAVE BEEN DOING ALL ALONG - GET BACK TO FUNCAMENTALS
AND DETERMINE HOW THEY USE INFORMATION.'

"THE AIR FORCE'S iCAM FACTORY OF THE FUTURE PROCECT
[S DEVELOPING A STRATEGY TO ACHIEVE A COMPUTER INTE-
GRATED  MANUFACTURING FRAMEWORK THAT  INTEGRATES,
[INTERFACES, AND INTERACTS ALL MAJOR MANUFACTURING
ENTERPRISE ACTIVITIES AND SYSTEMS. SCOPING AND NEEDS
ANALYSIS WORK TO DATE INDICATES THAT THE ICAM ANALY-
TICAL/PLANNING TOOLS DISCUSSED THUS FAR N CUR
PRESENTATION WILL ALSO BE VERY PRODUCTIVE IN THIS
MANAGEMENT AREA."




RESOURCE MANAGEMENT
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INSTRUCTIONAL OBJECTIVE:

RESOURCES

CAPITAL TIME
RESQURACES e ) HESQURCES
\ \\
MANAGERIAL \ TECHNOL MU AL
SUBSY3iLm ) PROOULT '
! KIVI. VRS- R e J
/”ai’x\\\ //
.~ s ‘\\ \\‘ R
— e N
— K
AUMSRN )
3:ESYSTEM
/
\ )
HUMAN S HEORMA T

BEIQURCES

modeil and resource managemen:

To provide exsculive managensnt wiirn
understanding of the s¢Cio-tecnnm

NARRATION:

"WORK ACCOMPLISHED BY THE

- MATERIAL MANAGEMENT (MCMM' DEMONSTRATIUN PRCUZ
THE NORTHROP CORPORATION PROVIDED US WITH & 3¢

TECHNICAL MOCEL VIEWPCINT OF ENTERPRISE MANAGIMENT

“THIS VIEWPOINT  PORTRAYS THz  INTERRILATIINSHI

THREE MACOR SuUBSYSTEMS FIR L i
”TECHNOLU‘ZL PRI Moo
SYSTEM CLUutJ THE TEC . = N3
DEFINLILOH AND PLANNING 2CTIVITILS OF TrE
FACTURING ENTERPRISZ. SZHERALLY SPELKING,
FACTURING BECINS WITH StSIGN - THE FIRST
AND PROCEEDS THROUGH YARICUS FLANNING STZ-
PREPARE FOR PRODUCTTCH AS AN ZEAMPLEZY
FUNCTICNS OF DESIGN, ©SROCESIS PLANNING,  MA
BUY DECISIONS MATLrAL,UnAvG DLiﬂNliﬁ
OCCUR HERE. (THIS IS 2 <EY R o Cr
CIM REWARDS 1IN THAT ThE RAT LN

FACING/ INTERACTING JF O TRES
ACTIVITIES APPEAR T0O OFFER A )
TION [N MANUFACTURING LZnl
IN QUALITY. ;"
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LATED WITH TR0
I WITHIM .H‘J SUBSYSTEM  THAT
(0025, BLbGeTS, A;D PLAN

WAWA&‘M:WT'\

<

CONVERTED INTD THE DI QEuxIJfE, ‘DLNA NAL PLANS
AND SCHEDULES R )'%hu (O PRODUCE THE ?QODUCT.

THUMAN  SUBSYSTIM - 7<% SUESYLTZM INCLUDES ThE
OVERALL "ORGANITATION CLIMATE, WILLTNGNESS C
ACCEPT CHANGE, WORK ZRQUP ?lefQS AT ALL LEVELS,
HUMAN  RESOURCES Ot SMCNT,  AND JCe SATIS-
FACTION MUCH &+ CRT HAS GONE INTG  IMPRCVING

THE ABILITY OF A DRILL 70 PENEIZATE METAL. BUT
MUCH  LLESS  TIME  AS o Y OTH
OPERATCR THA LS INYOLYID.  ENERGY 60ES  INTT
IMPROVING CAD SYSTEMS 20T LESS INTO THE ROLE OF
THE DESIGNER wWHO MUST WwORK TN FPONT OF THAT CAC
SYSTEM.  WORKER'S DISSATISFACTION WITH THEIR
ENVIRONMENT, THEIR LACK N7 LOYALTY TO A CORPO-
RATION, ARE OMLY SYMPTOMS OF SHORTCOMINGS IN THE
MANAGEMENT,WORKER  RELATIONSHI?. (THE  TERM
WORKERS, IN ThIS CASE, REF 0

THE FACTORY FLICR T THE SXETHTIVE SUITi..

-
)

1

1

vy
»

§

B

T CZ
rn

TEXECUTIVE  LEVEL MANAGIMENT FUNITIONS  WITHIN ThIC
COMPLEX THREE-SUBSYSTEM £NVIRONMENT WHILE MANAGING
THE FOUR KEY RESOURCES AT ITS DISPOSAL:

"CAPITAL  RESOURCES - THE COMPLEX ACRLD  OF
AVATLABLE FINANCTNG, HIGH INTEREST RATEIZ,  CASH
FLOW, AND THE TMPACT UFON CNTERNAL OPERATIONAL
PLANS ANE BUDGETS.

"TIME RESCURCES - THE IRRETLACLABL:
OF 24 HOURS 1} EACH DAY AND 3¢
CALENDAR YEAR.

"HUMAN  RESCLRCES - PERHAPS THE MOST CRITICAL OF
THE RESQURCES, THL AREA WHEREIN Al CRGANIZATION
RETAINS ITS MARKETPLACE AND PRIDICT  <MCWLEDGE,
EXPERIENCE AND CREATIVITY.

“INFORMATION RESCLMCES - Tof €37
NESS AND PRODUCT KNCWLETGe IS
RETAINED N iTS INTEPNAL WFOPMA#M_
CLEARLY, THL HEART OF 7
FACTORY IS (75 ADILITY T‘
TIVELY HANDLZ N orMAT TN,
"TOUCH LABCR' J0EC A
STORE, RLTRIC,E AND A
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- MANAGERIAL X TECHNL o u\ N
SUBSYSIENM - L TRern \
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MARKETPLACE \\ l\ \
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T~ WANAGE MENRT

INSTRUCTIONAL OBJECTIVE

NARRATION: "THIS INFORMATION ReSOURCY MANAGZWEN SMTMIDEL
BUILDS UPON THE PRIDR SOCIU-TZoRNIZAL MOLEL TRAT
IT RIGHLIGHTS THE A TEOOF THD O MANAGINCLT
[NFORMAT ION JuBC" Low RIS

SUBSYSTEMS

"IN ADDITION, 7 Rolinnilrl 7-4
(I.E. THE  GENLRAL  MANAGES 20T

STAFE)  MUST CONSTANTLY Frcus  URCA TRE  ZATIRMA
MARKETPLACE AND ENVIRONMENT wiTh THE IND CBOECTIYE OF
PRODUCING A SATISFACTORY SROFIT FOR THE ENTERPC-SE.

“GENERAL MANAGEMENT CCONTROLS  ThE  ALLOCATION  AND
EXPENDITURE OF CAPITAL, TIME. HUMAN AND NFOAMATION

RESOURCES DPRIMARILY THROLGH THL "O0LS 28 EIMANCIAL
CONTROL AND EXCHANGE 07 TNfmR¥AT=00 SETWEIN  ~=f

ACTIVITIES AND FUNCTIONS OF Tho JRIANIZATION.

"AS  TECHNCLUOGY
ANALYZED AND sciiilil
EXCHANGE OF MANAGLML

NIZATIONAL ACT0V Tie:s
THE INDIVIDUAL 7%

v .-
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INFORMATION RESQURCE r riAGEMCNT (IRM)

CINFORMATION IS THE MANASET

INDEED THE MANACER'" RS

WHO MUST DECIDE Wiia i

AND HOW TQ USE 1v°

PETER OMUCKER “LIHADINGE THE 5. s

INSTRUCTIONAL OBJRECTIVE: ™o

NARRATION: "THE FRECEDING MAT
THAT PETER DRUCALS !
THE [INFORMATION ZXi'L

PINFORMATION =
THE  MARAGI=

PPN e T
DECIDE  andl
e

L.

"WE  BELIEVE THA
ARCHITECTURE PRO

ANALYTICAL  AND Tlinhd
TeGIC BUSINeSS =LA
DAY OQPERATIONAL AZP:ou

e U MR

SORANI T

AR laak -
e X

N J T YRR LSRN
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INTEGRATED SHRATE 0 PLAMMNING ANL 230

® CONLY 19% OF THE CUMPANIES SHRVEYED MAVE
INTEGRATED THEIR STRATEG(. PLANNING AND INFORM . TION
RESQURCE MANAGEMENT (IHM; ¥ STeMy’

® "THE COMPANIES THAT GID 3G QUTPERFORMED THE REST )
OF THE SAMPLE BY ABOUT 300% OVER FIVE YEARS ON J
SUCH MEASURES AS ¢

& AVERAGE RETUAN ON EGUITY

3
@ RETURN ON TOTAL CAPITAL
® NEW PROFIT MARGINS® d
(REF AT REAANE Y INC WANAGERFMT TUNSUL ' orbab o uF 40 OF 500 f
LARGEST U35 NOUSTHtal &R0 <548 ,aC Ay s T4 Laands, .
[NSTRUCTIONAL OBJECTIVE: To provide executive management with an
exampie oOF tne resulss of intejratec
Sorategic  fis wnd nformatior
Resource Mana:
NARRATION: "A RECENT RESEZARCH PROJECT wAS PEXFORMED BY A, 7
KEARNEY ON  HGOW WwELL COMPANJES EFFECTIVELY MANAGE *
THEIR INFORMATION RITCURCES, !
“THE STUDY DISCLOSED TRAT Tni CATIONS THAT HAYE ‘
USED FORMAL STRUCTURZS BULSINES SYSTEMS  PLAMNING P
70 ORGANIZE, MONITUZ AnD 1) THEIR  INFORMATION .
RESQURCES, CUT PLRFORM  THE <IST OF THE SAMPLE  3Y
ABOUT  300% N TERMS OF AN AVERA RETURN ON  EZUITY,
RETURN ON TOTAL CAPITAL AND NET7 PROFIT MARGINS CVen A '

FIVE YEAR PERICD.

"THIS QFFERS PRUDF TUHAT AN ZFFLCTVE INTE
FORMATION RESJURCE  MANAGEMENT  SYSTEM R
STANTIAL POSITIVE AFFICT ON S07TUM-
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ICAM

INTEGRATED
COMPUTENR-AIDED MANUFACTURING

INSTRUCTIONAL OBJECTIVE: To provide executive management with an
example of the results of Intagrated
Strategic  Planning and  [nTormation
Resource Management.

NARRATION: "AGAIN, IT INDICATES THAT THE ICAM PROGRAM CORRECTLY
FOCUSED ON AN INTEGRATED MANUFACTURING SYSTEMS ARCHI-
TECTURE, COUPLED WITH DATABASE DESIGN AND DATA AUTO-
MATION. THIS ARCHITECTURE CAN BECCME THE FOCAL POINT
FOR  PLANNING AND CONTROLLING THE FUNCTICNS ANC
ACTIVITIES OF TOMORROW'S MANUFACTURING ENTERPRISE."
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DYNAMIC HUMAN DIRECTED
COMPUTER-AIDED ACTIViTY MODEL

HEQUIREMERET  YRGDUC TS

SHARRD VAla

INTERMAL
ENVIAONMENT

k‘ CaTENNAL P c .
ENVIRONMENT T I]"I i

INSTRUCTIONAL OBJECTIVE: To familiarize executive
with other naaior .S, acTtivi
curring witn  [CAM's center
integrated s,5tem  architactur
databases

nagemen
3 5P
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NARRATION: "COMPUTER-AIDED MANUFACTURING - INTERNATICNAL (CAM-1
IS A NON-PROFIT RESEARCH CRGANIZATION HEABQUARTERZIC
IN ARLINGTON, TEXAS. CAM-1 IS CONSTITUTED BY & LARa:
NUMBER OF INSTITUTIONS FRCM INDULSTRY AND ACADEMIA L
A WORLD-WIDE BASIS.

“THIS CAM-I “DYNAMIC #UMAN DIRECTED COMPUTER-AIDED
ACTIVITY MODEL" WAS DEVELOPED INDEPENDENTLY FRCM THE
ICAM PROGRAM'S ACTIVITIES.  PLEASE NOTE, HCWEVER. ;
THAT THE CENTRAL FOCUS OF THE CAM-I LOGO IS ALSD !
'"RELATED DATABASES'.™

|
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. MATEHIALY “
T »Ro ESSine ] DESILN °k
-~ R o"" ' s LHON ANACTYSIS o
S " I' -
i;" ‘vv \. Vi s:uuuonou - .“C’
59 \\Asjuun: \/ /0::%‘.1/ o
; 3 MATERIALS ’ e N DOCUMENTATION .A 3.
< f nANOUNG . | [ \ o . =R
H { K INTEGRATED | ‘ {‘I 2.
& SYSTEMS | :::__— 2
3 i ARCHITECTURE | | g
3 '\\ fioon \ / ‘ PROCESS "l :
s, fs// LR
CRR P / \ &
Y MATERIAL " auAuTy v e
o, . "o : \ uﬂ"'
% N &
, ’,‘ . \ A
. | Co  (/SCHEDUUNG|| FaCILTIES &
51 of’nol - vl"‘ \x‘
CASA Techni A g =
echnical Council - \C""mloﬂ‘ B
~_JTER TECHNOIT
[INSTRUCTIONAL OBJECTIVE: To familiarize executive management
with other major U.S. activities con-
curring with ICAM's center focus on
integrated system architecture and

integrated databases.

- - n > B - . - T T T e e N P R P T Am  m m  a --

NARRATION: "THE SOCIETY OF MANUFACTURING ENGINEER'S COMPUTE® AND
AUTOMATED SYSTEMS ASSOCIATION (SME CASA) REULZNTLY
PUBLISHED THIS LOGO DEVELOPED BY ITS  TECHNICAL

COUNCIL AND APPRQVED BY ITS BOARD OF DIRECTORS.

"THE PURPOSE OF THE LOGO WAS TO ASSIST IN PLANNING
COMPUTER [NTEGRATED MANUFACTURING (CIM) PROGRAMS.
SME CASA ALSO SEt

"PLEASE NOTE THAT, LIKE ICAM,

INTEGRATED SYSTEMS ARCHITECTURE AND COMMON DATABASES
FUTURE

AS THE CENTRAL FOCUS REQUIRED FOR FACTORY

INTEGRATION."

A —
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COMMON TERMINOLOGY

® FRAMEWORK

® ARCHITECTURE
® STRUCTURE

® "BLUE PRINT"

® “ROAD MAP~

INSTRUCTIONAL OBJECTIVE: To familiarize executive level manacge-
ment with the commonly used termincloay
relative to “frameworks" and ‘archi-
tectures.”

NARRATION: "IN SUMMARY, [ICAM, CAM-1, AND SME CASA HAVE ALL
ARRIVED AT THE SAME CONCLUSION ---- AN INTEGRATED
MANUFACTURING SYSTEM ARCHITECTURE, COUPLED WITH INTE-
GRATED DATABASES, IS THE CENTEP FOCUS OF EXECUTIVE
MANAGEMENT 'S "TOP-CQUN" PLANNING AND CONTRQL NEZIS.

"EFFORTS SUCH AS THESE ARE NCW GENERATING A MGR:

COMMON  UNDERSTANDING RELATIVE 7O THE USt OF FRAME-
WORKS AND ARCHITECTURES.”

2-159 i
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FACTORY OF THE
FUTURE FRAMEWORK

RESOUACE °°£;“D”‘ MANAGEMENT

- SIRATFOIC PLANNING © 8¢ COUNYING < SUDGRIICHEDULES © tArTICAL PLAmNING

FACTORY LEVEL MANAGEMENT =~ tunmrsssranrus

« AOMSMSTRATION + ORCANIIINON - MANAGEMENIICONTADL S MbGAMATINN SEAVICES
. SINANCISL »Le0a © POUICIEMOIARC IV I S/ 314NDARDS - 81 llutu An0 VLTS
. u 1 CQsrs "l AMaANCE . oul VE PLANNING

60 [
bAnETING ) "":"(')' N |sno NG M nc AING cgﬁlvse‘:u s
’ emsm
;.smzms [bvanmn ENYERI 5\
i CENTENS ¢__.____.,

==
CUSTOMER TECHNOLOGICAL AESOUACE PRODUCTION PRAODUCT
INTERFACES PRODUCT 3UPPLY AND 3UPPORT
REQUIREMENTS DELIVERY

INSTRUCTIONAL OBJECTIvc: To orient executive level management to

NARRATION:

| —

the scope of the Air Force's Factory of
the Future Framework Project.

- n e e m an = e e a e e = T o e = e w e . -

"THE ICAM PROGRAM'S FACTORY QOF THE FUTURE PROJECT IS
DIRECTED SPECIFICALLY AT DEVELOPING AN OVERALL CON-
CEPTUAL FRAMEWORK TARGETTED AT THE 1985 - 1990 TIME
FRAME.  THIS [ICAM FRAMEWORK PROJECT TASK HAS TWwO
MAJOR OBJECTIVES:

0 TO ESTABLISH AN OVERALL CONCEPTUAL FRAMEWORK
FOR THE AEROSPACE FACTORY OF THE FUTURE WHICH
INCLUDES ~ MULTI-PURPOSE PRODUCTICN CENTERS
(I.E., MACHINING, COMPOSITES, SHEET METAL,
ELECTRONICS AND ASSEMBLY.

0 TO DEVELOP AND DEFINE A  STRATEGY  FOR
ACHIEVING A COMPUTER INTEGRATED MANUFACTURING
(CIM) FRAMEWORK THAT INTEGRATES, [INTERFACES
AND  INTERACTS ALL MAJOR ACTIVITIES AND
SYSTEMS.

“THE ICAM FACTORY OF THE FUTURE FRAMEWORK, BEING
DEVELOPED BY THE VOUGHT CORPORATION AND A SUPPORTING
COALITION OF COMPANIES, [INCORPORATED THIS PICTORIAL
VIEW OF RESOURCE MANAGEMENT INTQ THE APPROVED PROCECT
SCOPING DOCUMENT.
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"OTHER CURRENT AIR FORCEZ PROGRAMS ARE ADCREZSSING THE
DESIGN AND DEMONSTRATION OF INTEGRATED FACTORY FLOCR
CENTERS. THESE CENTERS WILL BECOME A PART OF THE
FACTORY OF THE FUTURE FRAMEWORK.

“THE FACTORY OF THE FUTURE FRAMEWORK WILL ALSC
ADDRESS  MARKETING, DESIGN  AND MANUFACTURING
ENGINEERING, ACQUISITION AND CONTROL OF RESQURCES AND
LOGISTICS SUPPORT.  THESE FUNCTIONS CAN ALSO BE
VIEWED AS CENTER-CELL-STATION STRUCTURES THAT ARE
INTEGRATED WITH THE PRODUCTION CENTZRS THROUGH A
FACTORY LEVEL MANAGEMENT SYSTEM STRUCTURE."

(CONDUCT A BRIEF WALKTHROUGH REVIEW OF THE DATA CON- ]
TAINED ON THE CHART.)

F ey
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298 srangsmis.

[NSTRUCTIONAL OBJECTIVE: To orient executive level management

relative to the wuse of [CAM [DEF
methodologies on the Factory Of The
Future contract.

"THIS IDEFy DIAGRAM DEVELOPED BY THE VOUGHT COALITION
PORTRAYS THE SIX BASIC FUNCTIONS WE REVIEWED ON THE
LAST CHART.  OUR INTENT TODAY IS NOT TC COMPLETELY
REVIEW ALL OF THE DETAILS SHOWN, BUT TO ILLUSTRATE A
HIGHER ORGANIZATIONAL LEVEL USE OF THEIR ICAM PLAN-
NING AND ANALYTICAL TOOLS.

“PLEASE NOTE THAT THE MANAGEMENT OF RESQURCES, DE-
NOTED HERE AS "MANAGE FACTORY OF THE FUTLRE," IS
CONTROLLED BY BOTH THE ENTERPRISE'S STRATEGIC BUSI-
NESS PLAN  AND CUSTOMER REQUIREMENTS SUCH  AS:
REQUESTS FOR PROPOSALS (RFP), ORDERS AND REQUESTS FOR
QUOTATIONS (RFQ). THE TWO OUTPUTS OF THIS MANAGEMEMT
FUNCTION ARE ORGANIZATIONS AND INFORMATION.

"FURTHER DECOMPOSITION OF EACH OF THESE FUNCTIOMAL
ACTIVITIES WILL HELP PROVIDE A "STANDARD FOR COMMUNI-
CATION" [N PLANNING FOR FUTURE TECHNOLOGY MODERNI-
ZATION ACTIVITIES."

2-162
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FACTORY OF THE
FUTURE FRAMEWORK

J L

CORPURAT N
N

v
© LIAATEUIC PLANNING ©acLQUNTING © BUOUEESONEDUI Y BRI S O
~ © RULINESY LTITEWY
= FACTORY LEVEL MANAGEMENT
© AOMINISIAATION © QAGARIZAION © MANAQEMENTILONIR L c NFUREATION SERVICES
- FINANCIAL LY TTTY * POLICIEVOINEC 1ivES.STANCARDS  * SLHEQULES AND BLOUETS
. S1ALYSCOSIS . DWUAMI . OBIEQYYE PLANMING

bodcT

INITIQN

AND
LANNIN

PROVIOE CUSTOMER ENQINEER AND PAOVION AESOURCFS  PRUDULE FROOUL! PROVIOE L Juislic s
LIAISON AND SEAVICES PLAR PRODUCT S AURIEOL Wy JUPPUAL
© el § el &
. odSadn

GROUP (4L 1m0
. SROOUCMR Y

INSTRUCTIONAL OBJECTIVE: To orient executive management relative
to further pianned decomposi=ion of tre 1
Factory Of The Future Framework.

= = - - = - - = - - - -

MARRATION: “"LISTED BELOW EACH OF THE TOP-LEVEL FUNCTIONS WE JUST '
ON  THE IDEFy; DIAGRAM, WE FIND THE DECOMPOSITION OF
MANY OTHER BUSINESS FUNCTIONS AND ACTIVITIES. »
"AGAIN, OUR PURPOSE TODAY {5 JUST TO ORIENT Y0U 0 ’
THIS FUTURE POTENTIAL APPLICATION OF ICAM 2LANNING 1
AND ANALYTICAL TOOLS."

(BRIEFLY REVIEW THE MAJOR FUNCTIONS AND ACTIVITIES
SHOWN QN THE CHART.)
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CAPITAL vs. RETURN ON INVESTMENT (ROI)

ASSET MANAGEMENT / ‘

{
l
l.
INSTRUCTIONAL OBJECTIVE: To further orient executive manacement ?
that the ICAM planning/analytical tocls f
can be focused on asset management.

NARRATION: "THE  FACTORY OF THE FUTURE CONTRACT IS  ALSC .
MAINTAINING A FOCUS ON THE FACT THAT EXECUTIVE ‘
MANAGEMENT'S PRIMARY MOTIVATION IS AND SHOULD BE THE
EFFICIENT USE OF CAPITAL. !
"THIS ASSET MANAGEMENT RETURN ON INVESTMENT [(RQI. r
FORMULA IS BEING WUSED AS A PLANNING TOOL BY THE 5
COALITION.  THIS EMPHASIS IS DIRECTLY RELATED 70 THE ;
1980 DEPARTMENT OF DEFENSE DoB "STATZMENT OF PRINCI- Y
PLES FOR THE DoD MANUFACTURING TECHNOLOGY PROGRAM. By

"THIS STATEMENT OF PRINCIPLES, APPRCVED AND ISSUET 70
ALL DEFENSE AGENCIES, STATES THE FOLLOWING RELATIVE
TG "RCI CONSCIOUSNESS":

"A  DEEPER AND MORE EXPLICiT CONSCICUSNZSL TF

RETURN ON INVESTMENT MUST BE DEVELIPED AND USEl ‘
BY ALL LEVELS OF MANAGEMENT QF THE MANCFACTLRING
TECHNOLOGY PROGRAM.  WE MUST ASSURE THE HIGn
LEVERAGE RETURN ON INVESTMENT POTENTIAL oF  THE
DoD MANUFACTURING  TCHNGLGGY — PRPOGRAM 1L
REALIZED."
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To further orient executive manacement
that tne [CAM pianning/analyzical toc:s
are focused on asset management.

INSTRUCTIONAL OBJECTIVE:

- - = e - - 4 > > . A " - o . = e = e = = e he 4w = o v = e am Sm o e e e m = M e = A e e e = e = =

vy

OCUS ON THE SUBCECT CF

(U]
C

"FOR EXAMPLE, LET'S BRIEFLY
INVENTORY MANGEMENT."

NARRAT [ON:

"LOOKING AT THE PROBLEM FROM THE VIEWPQINT OF THZ
INVENTORY MATERIAL, THE TIME ACTUALLY SRENT Ch A

MACHINE (DR BEING ASSEMBLZD: IS ACTJALLY FIve ~TRCEN
QF THE TIME BETWEEN THE RSCETVING DOCK AND  PROCULCT
SHIPMENT.

"A CLOSER EXAMINATION SHACWS THAT QNuy 30 JF THE FIVE
PERCENT IS ACTUALLY IN 2ROCUCTIVE  WORN. THE
REMAINING 70 PERCENT IS POSITIONING, ULJOADING AND/OR
GAUGING.

“THIS MEANS THAT APPRUXIMATEL Y ONZ AND ONzZ-HALF FER-
CENT OF THE MATIRIALS "TIME [N SHOP" IS ACTUALLY
SPENT IN PRODUCTIVE WORK. IN O ThE PAST,  HOWEVER, WE
HAVE TENDED TO FOCUS CUR ATTENTION NTIRELY QN "PRO-
CESS TEHNOLOGY" AND THAT HAS RESULTED IN "ISLANDS 7F

PROCESS TECHNOLOGY.

“AS  STATED EARLY (M GUP PROSTNTATITN, WE BEbliZVvi
MUST  CHANGE THE FICUS OF JLR SELDURCE ZARENZITUR
WHILE  STILL PURSUING  [MEZEMENTS N TERCCE

TECHNOLOGY " .
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TIME MANAGEMENT
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INSTRUCTIONAL OBJECTIVE: To further orient executive management

NARRATION:

FUEPY

that the ICAM planning/analytical tools
can be focused on asset management.

- - . = " - - == = = e - . = = e = -

"THE  ICAM  PROGRAM'S "INTEGRATED  PLANNING AND
SCHEDULING (IPS) PROJECT" HAS EFFICIENT TIME MANAGE-
MENT AS ONE OF ITS OBJECTIVES.

“THIS CHART SHOWS THE "AS-IS" NODE INDEX FROM THE
GENERIC MANUFACTURING ARCHITECTURE THAT [S THE FOCUS
OF THE [PS PROJECT. IPS IS DEVELOPING AND wilLL
PROVIDE AN IMPROVED TIME MANAGEMENT SYSTEM FOR THE
AEROSPACE FACTORY OF THE FUTURE.™"
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AND HURARN ‘

INFORMA TN
ESOURCE MANACEMENT

® THE PRODUCT OF ANY £ OYEF THAY DOES NGT
LAY HANDS ON Tt HARDWAKE PRGUDUCT 1S DATA
AND OR DECIDIQNG

® EMPLOYEE PARTICIPATION 1S DEPENDENT UPON
KNOWLEDGE OF ThEIR SURROUNDING ENVIRONMENT
AND CONTRIBUTION OF THEIR DAYA

o MEAM M ARAGERERT 1] ZTHNQUES DFFER AM
EXPLOSIVE IMPACT ON BRGOUC TIVITY

!
& TMT STRUCTURED METHOUOLOGIE S CiHANNEL THIS ;
ENERGY TOWARD "TOP DOWN" PLANNING GCALS i

|

|

'

!

INSTRUCTIONAL OBJECTIVE: 7= firtner  2anichdsize  to BxeCutIvVe

anagen . n trat ouse of  the  ICAM i
pltanninc anc ¢na’ytical tocls will e .
heref:icia’ to ftnerr organization.

NARRATION:  "THE ~LINKAGE Of THF2MATI "N R[SOURCE MANAGEVENT ANC
HUMAN RESULRL . 37l ' ST ZERINNCNG TO 5t
UNDERSTOOD. ’”b

: 5iv HEREFCRE. AGRES WiTH
THE FIRST TWO OBSEZZUATiUNS 0N THIS CHART

"THE  PRODUCT OF Ay EMPLOYEL THAT D085 NOT LAY
HANDS ON  THE AfRDwARD #200UCT IS DATA  AND/CR
DECISIONS.

"SUCCESSFUL  "QuAL] Clrel PRC
STATES HAVE HIGHL G D THE EEOVE

SUCCEISFUL IDEF METHC

"IN ADDITION,
VONSTRATED THE LAST ¢ .

OLOGY MODELING
ASSERTIONS:

MPACT DN PR

“TMT STRUC AETHOOOLLGILS
ENERGY TOWARD P~JCWH ~;AWHING

s-i6/
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TEAM MANAGEMENT TECHNIQUES (TMT)

® PROJECT DEFINITION
e ASSIGN PROJECT TEAMS
e SELECT TEAM MEMBERS
MANAGE TEAM MEETINGS
STRUCTURED ANALYTICAL INTEGRATION TOOLS
@ IDEF, FUNCTION/ACTIVITY MODELS
e IDEF. INFORMATION MODELS
e IDEF, DYNAMICS MODELS
e COST DRIVER ANALYSIS (COST MODELS)
ANTICIPATE FUTURE PROBLEMS

[NSTRUCTIONAL OBJECTIVE: To  further emphasize to executive
management  that use of the (CAM
planning and analytical tools will be
beneficial to their organization.

ot o e o e = = T n = = W . - = e = e . o = =t = e = m e 4 A s i = - - - = = - -

NARRATION: "THESE IDEF MODELING TEAMS, LIKE ALL OTHER GRCUP
DYNAMICS, ACTIVITIES, ARE VERY DEPENDENT UPON CARE-
FUL PROJECT DEFINITION, ASSIGNMENT OF TEAM MEMBERS ON
A VERY SELECTIVE BASIS, THE ABILITY OF THE PROJECT
MANAGER TO MANAGE TEAMS, AND THE PROPER USE OF THE
ICAM DEVELOPED STRUCTURED IDEF ANALYTICAL INTEGRATION
TOOLS.

“WHEN APPLIED TO TECHNOLOGY MODERNIZATION PROJECTS,
[T IS ALSO RECOMMENDED THAT SOME TRAINING Bt PROVIDED
70 THE PROJECT TEAM RELATIVE TO COST DRIVER ANALYSIS
TECHNIQUES IN ORDER TO DEVELOP COST PERFORMANCE
MODELS THAT CORRESPOND WITH THE OTHER [DEF MODELS.

"FREQUENTLY THE FUNCTIONING OF THESE TEAMS wWilL
IDENTIFY  ANITICIPATED  FUTURE  PROBLEMS  THERESY
AVOIDING COSTLY IMPACTS."
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INSTRUCTIONAL OBJECTIVE: To  “urtner
manacen-nt
nlanning ure

; ToCis wilh oe
peneticia T otheir srganization.

NARRATION: “THIS [NFORMATI N 3t
CARTOON  TLLUSTRATZ:
FACTORY OF THE :

“THE SHEET MUS 2274 COMEUTER Smzzl
INFORMATION SvaTew bols LoMpgsIh If 4
IDEFQ FUNCTICN MOZTL. 2. LOTFy INFORMAT ICN ,
MODEL DATA STRUCTURE He CONDUCTOR'S

A,

SEF

1S THe
T OTHE ACTIVITIES OF

ZATIONA

ZR!
"INTEGRATION TOOL" 77 ORCHEITRAT :
. ALL  OF  THE  vARICUS  DRGANIZATIONAL  FUNCTIONS

PORTRAYED. 7

"FUNCTIONS AND ACTZY
INFORMATION Wwill 0057 z
FUTURE'S INTEGRATZL I/ Acast.

CLLED BY  MANAGEMENT
i FACTORY JF  THE

MLET'S BRIEFLY wAL<THPOLGH & w:dCTHZTICAL  "TGP-D0WN" :
APPLICATION OF TH.S TH,LOSCPUY. ™
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[SITRATEGIC GJUSINESS [UJMIT PLAN

| 1
MARKE 1 ING FINANCIAL ENGREERNG
EXECUTIVE :
LOMPE TITKIN TECHNOLOQG Y
MANAGEMENT PoLCY
POLICY POLIC ¢
(MARKE TPLACE) (CAPITAL) (PRODUCT)

SR —
RESOURCES ASSURANCE
POLICY C:b @ POLICY
{MAN POWER) SBU (PROOUCT) |

\
!
O |
MANUF AC TURNG
INEORAMA TION PLAN
TECHNOLOGY
RESOURCES
POLICY
POLICY
(TECHMO0S
(SYSTEMS) 1-10 YEARS
ANNUAL UPDATE SSUPPLERS)

INSTRUCTIONAL OBJECTIVE: To orient executive level management
relative to the potential appliicaticn
of ICAM planning and analytical tcols
to everyday business requirements.

NARRATION: “LET'S ASSUME THAT OUR HYPOTHETICAL ORGANIZATION HAS
IN PLACE A STRATEGIC BUSINESS PLANNING SYSTEM. LET'S
ALSO ASSUME THAT ALL OF THE POLICIES ILLUSTRATZD HERE
ARE CLEARLY DELINEATED IN THIS STRATEGIC BUSINESS i
PLAN OQUTLINING THE ORGANIZATION'S PLANNED DiRECTICN 1
FOR THE NeXT FIVE TO TEN YEARS.

“UP  UNTIL VERY RECENTLY, OQUR HYPOTHETICAL CRCGANI- \#
ZATION PROBABLY FOCUSED ITS STRATEGIC PLANNING CNLY
ON  THE POLICY AREAS OF THE MARKETPLACE, FINANCIAL
POLICY, AND TECHKNOLOGY AS [T RELATED 7O THE ORGANI-
ZATION'S PRODUCTS.  MORE RECENTLY, HOWEVER, ZXTZRNAL
AND INTERNAL ENVIRONMENTAL. PRESSURES HAVE FCCUSED THE
GENERAL MANAGER'S AND HIS TCP FUNCTIONAL STA
ATTENTION ON THE QTHER FOUR AREAS REQUIRING PC
DEFINITION (I.E., HUMAN RESOURCES. QUALITY ASSURA
MANUFACTURING TECHNOLOGY ANC INFORMATION RESCURCE

Fee

-~ (M

LiC
nee,
S.

"LET'S ALSQ ASSUME THAT THE PROGRESSIVE MANFGEMENT CF
QUR HYPOTHETICAL ORGANIZATION RECOGNIZET THAT BET JEEﬂ
FORTY AND SIXTY PERCENT OF [TS PRODUCT COST IS
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GENERATED BY [7S SUPPLIERS AND CONTRALTCOFRS. TFE s
ORGANIZATION MUST, THEREFORE, ESTABLISH AND MAITNTAIN
A MANUFACTURING TECHNOLOGY POLICY RELATIVE ™0 I7C
MAJOR SUPPLIERS.

"PLEASE NOTE THAT THE TWO-WAY ARROWS INDICATE AN
ITERATIVE  PROCESS DURING PLAN DEVELOPMENT  AND
MAINTENANCE."
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[TIACTICAL [QIPERATIONS [PJLAN(S)

EXECUTIVE i
MANAGEMENT
ORGANIZATION r O TION
STRUCTURE
RESOUACE _
HUMAN AND MANAGEMENT MANAGEMENT
RESOURCES STAFFeQ BOLICIES AESOURCES
A
AN [MacTicaL ano
(TIME-PHASED) PROCEDURES
BIPERATIONS ]
FACLITES
PROOUCT
SEQUIPMENT
CAPITAL Pluanes) RDLE
TECHNOLOGY DEVELOPMENT
RESOURCES L 1 RE SOUACES

MODERNIZA TION
1-2 YEARS PLAN
S ——

{TECHMOODS)
- 8 MO UPDATE

INSTRUCTIONAL OBJECTIVE: To orient executive Jlevel management

NARRATION:

relative to the potential applicazion
of ICAM planning and analytical tools
to everyday business requirements.

"ONCE OQUR HYPOTHETICAL ORGANIZATION HAS APPROVED 173
SBU PLAN, EACH INDIVIDUAL FUNCTIOHAL TCP MANAGER IS
EXPECTED TO WORK TOGETHER WITH HIS PEERS TO DEVELOP
TACTICAL OPERATIONS PLANS FOR THEIR RESPECTIVE ORGA-
NIZATIONS.

"OUR TACTICAL OPERATIONS PLAN IS FOCUSED ON A MUCH
SHORTER TIME SPAN THAT THE SBU PLAN, PERHAPS CNLY ONE
TO TWO YEARS.

"AT THIS LEVEL OF OUR PLANMING, WE ARE, HOWEVER,
PUTTING FORCES INTO MOTIOM TO EXPEND THE PRECIOUS
RESOURCES OF CAPITAL, TIME, HUMAN RESOURCES ALD
INFORMATION.

“IT IS AT THIS STAGE THAT OUR REQUIREMEHTS ANALYSIS
AND PLANNING MUST TAKE ON EVEN A MORE STRUCTURED
APPROACH TO ASSURE COMMUNICATION AND CONTROL. AT
THIS LEVEL, WE ARE MAKING THE SHORTER RANGE DECISIONS
THAT WILL IMPACT OVERALL ORGANIZATIONAL PERFCRMANCE
IN THE NEAR TERM."
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[INFORMATION RIESOURCE MIANAGEMENT PLAN

FUNC NAL Daw viean

MANAGEMENT S Tiretrations

] 1
— - | Fuan
; MANAGEMEN | } ll.

OMPUTER

. BY OBUECTIVES @
; .
(M8O) | amowaRe |

! - T i

| rRoaam rﬂ]NFORMATlONI. {/] LR
. (ACTION PLANS) . ;
[ HIESOURCE | U

T EBANAGEMENT'Ei R
l COMPUTER PLAN i !

SOF TWARE

: e
|
| af L
, PLAN . ;
T i

R GUARTERLY . _
S I | L
ACTION PLANS i MANAGEMENT |

AND | REVEWS
STATUS Lo "

INSTRUCTIONAL OBJECTIVE: To orient executive Tlevel nanagement )
relative to the potential application !
of [ICAM planning and analytical tools '
10 everyday business requirements.

NARRATION: "AT THIS LEVEL OF QUR HYPOTHETICAL ORGANIZATION'S ‘
PLANNING, WE ARE DEALING WITH THE "NOW" NEEDS OF QUR
OPERATIONAL ENVIRONMENT.

"THE  MANAGEMENT  OQBJECTIVES AND  ACTION  PLANS
ESTABLISHED DURING THE TACTICAL PLANNING PHASE ARE
ACTUALLY AT THE STAGE OF IMPLEMENTATICON.  THERE ARE
PROBABLY  SENIOR EXECUTIVE  QUARTERLY  MANAGEMENT
REVIEWS BEING CONDUCTED TO ENSURE ADHERENCE TO PLAN
AND TO IDENTIFY ANY REQUIRED CORRECTIVE ACTIONS.

B T,

"THIS IS THE LEVEL IN OUR FACTORY OF THE FUTURE

WHEREIN COMPUTER HARDWARE, SOFTWARE AND COMMUNI- i
CATIONS MUST PROVIDE EFFICIENT MANAGEMENT TOOLS FOR ‘
MANAGING DAY-TO-DAY COMPUTER INTEGRATION MANUFAC-

TURING (CIM) OPERATIONS."
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INFORMATION RESOURCE MANAGEMENT PROGRAM

\___TOP-DOWN MANAGEMENT DIRECTION _ ]

b YEARS

B0
MANAGE M ] ANNUAL
MANAGEMEN] PLAN URDATE

V2 YEARS
4 MO
UPDATE

QUARTERLY
UPOA(E

INSTRUCTIONAL OBJECTIVE: To orient executive level management
relative to the potential application
of ICAM planning and analytical tools
to everyday business requirements.

S e T T - - " - - . = e n L M e N e e W W e e

NARRATION: "IN SUMMARY, OUR HYPOTHETICAL ORGANIZATION HAS IN-
STALLED A PROVISION FOR CONTINUOUS ITERATIVE “TOP-
DOWN" MANAGEMENT DIRECTION AT ALL LEVELS OF OUR
FACTORY OF THE FUTURE.

“NOW LET'S TAKE ANOTHER VIEW OF OUR  EARLIER

DISCUSSION RELATIVE TO A TECHNOLOGY MODERNIZATION
(TECH MOD) FRAMEWORK."
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OUR PRIOR PHASE . PLANNING COULD IMPACT ouf ~30 7 -
OPERATIONS PLAN AND [NDIVIDUAL TECH MOD Paniiots

“CERTAINLY ANY SUCH PHASE [ [MPACTS WOULD AFFICT L
OVERALL OQPERATIOQNAL [NFORMATION RESOURCE MANAGEMENT

PLAN.

"IT ALMOST GQES WITHOUT SAYING, THAT WE NOW RzCOGNIZ:
THAT WE MUST PLACE SIGNIFICANTLY MORE HUMAN RESQOURCE
MANAGEMENT EMPHASIS ON EDUCATION, TRAINING ANC THE
USE OF TEAM MANAGEMENT TECHNIQUES.

"LET'S TAKE ANOTHER GRAPKIC VIEW OF WHAT JE AR
SAYING."

2-175
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TECHNOLOGY MODERNIZATION FRAMEWORK
FTRATEGIC
i
- PLAN
STRATEGIC A PHASE |
. PLANNING PHASE TECH MOD
- etwmoo
PrANE O | PHASE 1 &
il suavevi . Teck woo nc‘w?su
GOALS - r_rgg:sucl)o PEAA Y
PLANNING FACTORY COST  °
PROPOSAL ORIVER ANALYSIS "~ TECi MOD
CONCEPTUAL Lo PmAgE N
OEIGN DETAR DESIGN
PROPOIAL DEVELOPMENT
PROTOTYPING
IAM MIS PLAN
QA PLAN
PTTTTTTTTTTTT O TECH MOD -
e LAREM !
LFINAL DE LGN |
[IMPLEMENTATION
/COST TRACKING [
" EOUCATION. TRAINING. TEAM MANAGEMENT TECHMOUES —— — . — l

"TOP-DOWN® PROGRAM MANAGEMENT/"BOTTOM-UP” PROJECT IMPLEMENTION

INSTRUCT[ONAL OBJECTIVE: To orient 2xecutive level managamer:
relative to tne reiatiorship of struc-
tured business plarning, sLrucTured '
technology modernization olanning, arc
the use of the structured  [CAM
planning/analytical tools.

NARRATION: “THE ONLY CHANGES WE HAVE MADE HERE FROM NUR EAPLIE
“TECHNOLOGY MODERNIZATION FRAMEWORK™ DISCUSSION  AF
AS FOLLOWS: :

f
"WE RECOGNIZE THE NEED TO INSTITUTE "TCP-COWI" §
PROGRAM MANAGEMENT TECHNIQUES WHIC: .
[MPLEMENT ING OUR "BOTTOM-UP™ TECHNOLOG

|
1
MODERNIZATION PROJECTS. THIS "TCOP-DOWN" PROGRAM |
MANAGEMENT MUST BE PERIODICALLY REASSEZSSED AL |
THE EXECUTIVE LEVEL BUSIMESS PLANS ARE [TZRATEZC.

"WE MUST ALSQO RECOGNIZE, IN OUP FACTORY COF THE
FUTURE PLANNING, THAT EACH ANNUAL SBU PLAN v&Y
REVISE PRIOR QUTPUTS OF THE STRATZGIC FLANNING ,
PHASE. THESE CHANGES, CTUPLZD WwiTH AN UPCATZZ
COMPUTER INTEGRATED MANUFACT SR ING R
TECHNOLOGY SURVEY, COULD CAUSE RIvVIZITH 70 .-
PRIOR TECH MOD PROGRAM PLANNING.'
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iNSTRUCTIONAL OBJECTIVE: To orient executive level manasgemert
relative to the reiationsnip ¢F struc- :
tured business planning, structurec ‘
technology modernization planning. anc
the use of the structured CAM
planning/anaiytical tools.

NARRATION: "INFORMATION RESQURCE MANAGEMENT [S KEY TG "TOP-QCWN"
PRODUCTIVITY ENGINEERING.

"OUR PRODUCTIVITY PROGRAMS, CONSISTING OF  2RCGRAM ¥
MANAGEMENT, SYSTtM IWTEZGRATION AND INDI; SUAL Tzir

MOD PROJECTS, MUST BE CLOSZLY LINKED WITH JUR SVIFALL ]
"TOP-DOWN" BUSLNESS PLANNING ACTIVITIES I

"THIS ITERATIVE PROCESS 1S TOTALLY DJERINLEN - '
EFFICIENT INTEGRATION AND UTILIZATION COF OUR  =UMAN ]
RESOURCES. i

“WE SUBMIT THAT A STRUCTURED BUS.WESS  PLAN ‘WG
APPROACH, COUPLED WITH THE STRUCTURED ICAM PLA JN NG
AND ANALYTICAL TOOLS, WILL MATERIALLY ASSIST ¥CU I
THIS PROCESS.

"AS WE STATED EARLIER, WE RECIGNIZIE THAT ThRIS TIAM
MANAGEMENT APPROACH AT ALL LZVELC OF THE CRCANTIATITH
WILL SOMEWHAT INCRZASE "FRONT-gND" COSTC AND  IvPRCT 5
SHORT-TERM COST PERFORMANCE. WE C'PHNGL' Sttt :
HOWEVER, THAT THESE NEAR-TEXM C A

MANY  TIMES OVER IN THE LONG 7
RETURN OF INVESTMENT (RO[;.”

~ cCoAA e
<~ 2

'J ~
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ICAM DEFINITION - IDEF

SYSTEMATIC APPLICATION of COMPUTER TECHNOLOGY
IDEF, FUNCTION MODELS IDEF, INFORMATION MODELS
.

INSTRUCTIONAL OBJECTIVE: To summarize and gain executive manage- {
ment acceptance of ICAM I[DEF planning t
and analytical tools. »

NARRATION: "AS A RESULT OF HIS ORGANIZATION'S CIM SURVEY, THE |
GENERAL MANAGER OF THE FACTORY OF THE FUTURE SHCULZ
FIND A CATALOG OF PRODUCT AND PROCESS TECHNOLOGIES [N ‘
HIS "MODERNIZATION KIT" THAT WILL BE AVAILABLZ IN THE '
1985 - 1990 TIME FRAME. ¥

“THESE TECHMCLCGIES MAY INVOLVE EXOTIC PROCESSES AND
HIGH-SPEED INTEGRATED CIRCUITS, NEW METALS AND COM-
POSITES, MOST OF THEM PROBABLY UTILIZING SOPHISTI- l
CATED COMPUTER CONTROL DEVICES. 4

"AN ABUNDANCE OF TECHNOLOGIES ARE AVAILABLE TODAY IN ‘
THE LABORATORY THAT HAVE NOT YET BEEN ASSIMILATEC y
INTO MANUFACTURING.  THESE LEADING-EDGE CAPABILITIZZ {
ARE EASIER TO CONCEIVE AND DESIGN THAN TO IMPLEMENT

IN THE FACTORY OF THE FUTURE.

"THE STRATEGIC PLANNING THAT DESCRIBES THE MARKET-
PLACE AND THE MARKET NEEDS WILL DETERMINE  THE
REQUIREMENTS FOR IMPLEMENTING SPECIFIC NEW TECH- 3

NOLOGIES. CONSIDERATION OF HUMAMN RESOURCE MANAGEMENT
REQUIREMENTS  WILL AID US I[N [IMPLEMENTING THEZE
TECANOLOGIES.
.
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SAGAIN. 1T IS THE OPINICN OF ThHE
THE SYSTEMATIC APPLICATICN OF LIln
UTILIZING THE ICAM IDEF PLANNING AND ANAL/TICAL 7oL

WILL FACILITATE THIS DIFFICUL
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THE OLD WAY THE NEW WAY

ARTINEY DL L1 TNE NG

INSTRUCTIONAL OBJECTIVE: To orient executive management relative
to the need to exercise caution 1in
implementing new technology.

e e = = e = = T e = = . - 4 = - = A A = = = o —

NARRATION: "IN CLOSING, WE BORROWED THIS CARTOON FRCM ARTHUR 2.
LITTLE TO EXPRESS A BIT QF OPTIMISM RELATIVE TG JUR
INDUSTRIAL FUTURE.

"COMPUTER  TECHNOLOGY,  SYSTEMATICALLY IMPLEMENTEC
UTILIZING A WELL DEFINED STRUCTURED APPROACH, CAN
PROVIDE INTEGRATED DATABASES WHICH WILL TEAR DOuN THE
TRADITIONAL ORGANIZAT IONAL WALLS IN OLR

ORGANIZATIONS.

"WE MUST, HOWEVER, EXERCISE CAUTION ---"

———
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THE WRONG WAY

INSTRUCTIONAL OBJECTIVE: To orient executive management relative
to the need to exercise cauticn °n
implementing new technology.

- o v - = = e e o - 4 W e . T e o e = " W = T M e~ Em e —— e = —— -

NARRATION: “UNLESS EXECUTIVE LEVEL MANAGEMENT BECOMES INVOLVED . ‘
AND PROVIDES SPECIFIC "TOP-DOWN" INTEGRATION DIREC- X
TION DURING MANUFACTURING TECHNOLOGY MODERNIZATICN :
PROJECT PLANNING ---- THIS MAY BE QUR END RESULT.
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SUMMARY

e THE PROBLEM
e U S. PRODUCTIVITY PERFORMANCE
o U.S. INDUSTRY AUTOMATION TECHNOLOGY

e THE SOLUTION

o INTEGRATED COMPUTER AIDED
MANUFACTURING/TECH MODS

e ICAM ANALYTICAL/PLANNING TOOLS

o INTEGRATED STRATEGIC PLANNING &
INFORMATION RESOURCE

MANAGEMENT (IRM)

[NSTRUCTIONAL OBJECTIVE: To summarize the cxecutive U(verview
presentation.

NARRATICN: "IN SUMMARY, WE hAVE DISCUSSED THE PROBLEIM WiTh
U.S. PRODUCTIVITY PERFORMANCE AND THE DANGER O
UNINTEGRATED IMPLEMENTATION OF AVAILABLE TeCRNCLSGY.

n

"WE HOPE THAT YOU WILL AGREE WITH US THAT THE <SCLU-
TION MAY WELL BE INTEGRATED COMPUTER-AIDED MARUFAC-

TURING BASED UPON WELL PLANNED TZCHNCLOGY MOCERMNI-
ZATION PROGRAMS.

“IT IS ALSO HOPED THAT YOU WILL ALSGC CONCUR THAT 7=z
ICAM  PROGRAM'S ANALYTICAL AND PLANNING TCOLS WIlLL Gt
OF BENEFIT TO YOUR ORGANIZATION AND TO  CTHERS
THROUGHOUT INDUSTRY.  WE BLIEVE THE USE OF [CAM [CE-
METHODOLOGIES AND THE RESULTING ARCHITECTURES Wwi_.
FACILITATE MANY OF YOUR COMMUNICATICN PROBLEMS.

“WE ALSO HOPE THAT OQUR LOOK-AHEAD 70 THE FACTZRY Cf
THE FUTURE WILL PROVIDE YOU FOR FQOCD FUR THCOUGHT
RELATIVE TO YOUR OWN OPERATION. PERFAPS THE LINKING
OF STRATEGIC PLANNING AND INFORMATION RzSOURCZ  MAl.-
AGEMENT UTILIZING A "TOP-LOWN" STRUCTUREDS ARPRCACH
WILL HELP US TURN U.S. [NDUSTRY AROUND.

"WE THANK YOU FOR YOQUR TIME AND
JURING THiS PRESENTATION. Arc THE
QUESTIONS"?




INTEGRATED CDMPUfER-AlDED MANUFACTURING (ICAM) 3/6
ARCHITECTURE PART 3 VOLUME..(U) SOFTECH INC WALTHAM MA

A W SNODGRASS SEP 83 1080-37
AFWAL-TR-82-4063-PT-3-VOL-8 F/G 13/8 NL

UNCLASSIFIED

AD-A144 732




Sz

gl 7Y
- IS

&

o

I
(ﬂ

25 flis s

I

I

o Wi s husnon st Wl it mrt e -y Sy SRR
. b a2 -G A




ASRNTE

2.3 TJechnology Transfer Practitiomer's Presentaticn Manual

FOREWORD

Trils Presentation Manual is provivec to help tesch an OveIview 7
the U.>. Alr Force's Mogernization (TECH MUD) Prograr's usc of relateu
LOEF gppiicatiuns, cuncepts, procecures. It alsa covers the uwse of te
resulting architecture and planning in controlling these Techncliuty
Moueriticatlon Programs to upurade the L.S. incustrial bace.

This Presentation Manual provides the instrurctor with the
presentatlion materials required to actually concuct the course. The
instructor also will have received a "Train the Trainers" Manual which
provices 4 step-by-step process, section-ty-section, cealing witr the
concepts ana procedures of IDEFP function modeling, includirg reasing,
authoring, commenting on, anc iterating ICEF@ function mocels.

2.3.1 Introduction

Triis 1s an instructor's Fresentaticn Manual intenges to 2ic trose
teaching an overview of the Air Force Manufacturing Technology
Mogernization (TECH MOD) Program's use of relatec ICAM IDEF) Function
Mooeling Methodology. The instructor's Practitiomer's "Train the
Trairmers" Manual provices the elements anc an crcer ¢f presentaticn
neegea in teaching. The geveloping of style is left to the incivicual
instructer.

This instructor's Presentation Manual counsist of a gulce for
conaucting ang presenting a practitioner's level briefing. The
instructor's Practitioner's "Train trne Trainers" Marugl provices a
step-by-step text, containing the opbjectives ang procedures to be
covered, concepts, ang a suggested narratiocn.

The course materials are presentec in a stanaaroizeo format,
uiviaeu Into fuur sections. Each page is cumpesec of a copy Gf the full
the instructional objective that must ve covereo with that foll, anc 3
suygesteu naration that may be followed until incivicual styles can re
gevelopea.

It must be mace clear from the start that the ICAM Jefinmition
Language (IDEF) reguires that both functions ang data necessary to carry
out a process be modeled.

The IDEFY Function Mogdeling Methodology concerns itself with the
moceling of functions along with the data those functions empley.

Tne IDEFP Function Mocel is composeu of cdiagrams, text, anc
glossary.

2-163
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H o Ceplerter e '

Goth sttt ering ane Commenting roles sne reopone it Plin i erd
runction Mocels are rtequirec tor full cevelopment of woach Functior Yooel,
vecause of the iterative nature of the [UEFQ metrocolony.,  Trls IUEFZ

- Training Course uliscusses Authoring Concepts anc Procecures ac well ao

Commenting Concepts and Procecures, respectively.

Overall planning for ana concucting of actual training sessi
almost as critical to accomplishing participant learning objectives as
the course presentation material. Attention must be given to plarning
for presentation set-up, pre-presentation, presentation, arg post-
presentaticn activities.

2.3.1.1 Presentation Set-Up

2.3.1.1.1 Audio/Visual Equipment:
a) Overheaa vue foil projector
L) 35mm projector (if slices are used)

2.3.1.1.2 Audio/Visual Aids: ;

a) Overheac transparencies
) 325mm color transparencies (when slides are used)
c) Tralning materials (hancouts anc/cr manuals)

2.3.1.1.3 Room Set-up:

Everyone must be iIn hearing and seeing cistance cf thre
presentation.

REMEMBER: The best instructional program is no gooc if you
can't hear and see it!

2.3.1.2 Pre-Presentation

. Review all training materials beforehanug and be familiar y
with them. A

f

. Make sure rcom, equipment, ano materials are all in oruer !

and ready to go when you are.
REMEMEER: Prior planning prevents poor performance!
® Set up audio/visual equipment.

] Get awaio/visual aids reaay for presentation.
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¢ Sertenrer (e’

a) Mare SUTE ali overneac transparencies wre Iir trelr
orcer ot prosentation,

C) Make surc all 3% color trunsparencies (wien sijieo
e unedd are b thedlr owreer ot precentollon ane et
- they are all ploceu in carousel right-rescing, (&

SLitt 1N Lachwalus ol upsice duwn con thIgw your
whiole presentation of f kilter).

® Handout tralning taterisis:

a) 1DEFL Function Medeling Manual
(Vol. IV - AFWAL-TR-£1-4023)

D) Composite function Mocel of "Manufactire Prococt"
(MFG@ - Vol. VII - AFWAL-TR-81-4023)

cl MFGY Noce Tree

Q) DESY Noce Tree

e) IDEF Kit Cover Sheet

f) IUEF Forms

) IDEF Tenmplates

h) Cupies of Presentdtlion Materiais

(hances out section by section as applicatle)

2.3.1.3 Presentation

] Clve introduction
a) InCiuue purpose anc viewiolnt of presentatior.
) set atmospnere congucive to learning.
() Lo trrount training meterisls step-by-step.
. Use peer cross-referencing method to check for understancirg.

PEER CHOSS--REFERENC ING METHGD

a) Ask wno ungerstanas the point you've just presented.
0) Ask who isn't clear about it.
c) Ask if anyone who uncerstancs the point can exglain

it to those who don't,

g £-185
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NOTE: If you don't get any takers, you must explain It over
again, if possible, in different terms.

REMEMBER:

Just because you've presented the material doesn't mean that
everyone has understood it.

2.3.1.4 Post Presentation

Try not to leave any question unanswered. If you don't
know, find out, and write or call with the answer.

At some time, a sheet could be filled out with the name,
organization, department, phone number, etc. of those
attending. Get sheet typed and make copies to give to
everyone. Use for:

. historical record

] contact sheet.

2.3.2 1ICAM IDEF/Architecture

2-186
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WHAT IS ICAM?
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& Terterler Ll
2.4 Technology Transfer Practitioner's "Train tne Trainers" Manuai
FOREWORD

Tnis Training Manual is cesignec tc help teach zn cverview of e
U.S. Air Force's Manufacturing TECHnology MODernization (TECH MCC)
Proyram's use of relatec ICEF appiications, concepts, anc LrocecLres. -
also covers the use of the resulting Architecture in plannirg aro
controlling tnese Manufacturing Technology Modernization Prcorams 76
upgrace the U.S. industrial base.

Tnis training manual is cesicned to give the instructor maxinur
efriciency in training manufacturing persconnel by employing & step-oyv-¢
orocess, section-by-section, gealing with the concepts anc CTCCECLIES o
IDEFY Function Mogeling, incluaing reacing, authoring, commenting cro, anc
iterating ICEFY Function Mocels.

Ter
€

TRAIN THE TRAINERS
2.4.1 Introduction

This is an instructor's manual intengec to aia those teacrinc ar
overvew of the Air Force Manufacturing Technology Mocernization (TECH
MCU) Proyram's use of relatec ICAM IDEF@ Function Moceling
Methoooloygy. As an instructor's manual, it provices the elements anc ar
order uf presentaticn neegea in teaching. The developing of stylie is
lett to the ingivicual instructor.

This instructor's manual consists of & quide for conducting anc
presenting a practitioner's-level briefing; a set of overhead
transparencies; anc a step-by-step text, containing the objectives cr
proceagures to be covered, concepts, and a suggested narration, hanccut
materials ano exercises.

The course materials are presented in a standarcizec format,
Givicea into four sections. Each page is composed ¢f a copy of tre rclii,
tne instructional objective that must be coverec with that felil, arc
suggestea narration that may be followea until ingivicual styles can
gevelopeu.

It must be mace clear from the start that the ICAM Lefiniticn
Language (IDEF) requires that both functions ana gata necessary tc CarITy
out a process be moueled.

The 1DEF@ Function Modeling Methodology concerns itself with the
mogeling of functions along with the data those functions employ.

The IDEFY Functicn Model is composec of cisgrams, text, anc
glossary.
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Punclion Moecels ole reculired tor tuil gevedopeent o oo rare tioe e
Cevaust ol the 1terative natore of the JLEFY rettocclo . Tl Tocfn
Tralnlng tourse dlscutues AUBOrIng Lonceplys ofC PIn0eEcul < 1. af. .
Loimenting Cencepts ang Procecures, respectively .,
uverals planning for anc conuucting of actual treinirsg cecciorny e
almost as critical to accomplishing participant learring otjectives so
the course presentation material. Attenticn must ve civen toc plarring
for presentation set-up, pre-presentation, presentation, anc gcst- !
fresentation activities. ‘
1
2.4.1.1 Presentation Set-Up i
2.4.1.1.1 Audio/Visual Equipment: ;
a) Overheaa vue foil projector J
G) 3bmm projecter (if slives are wsei) |

2.4.1.1.2 Audio/Visual Aids: 11

a) Uverneac transparencies ;
) 25mm color transparencies (when slices are usec;
c) Tralning materials (nancouts sno/ar vancels)

2.4.1.1.3 Room Set-up:

Everycne must be in nearing anc seeinc cistance cf tre
sresentation.

KEMEMBER:  The pest instructicnal prouram is no Zcoc 17 wvco

can't hear and see it!

2.4.1.2 Pre-Presentation

(] Review all training materials teforeranc sna ce Tamiliar
with them.
] Make sure room, eguipment, anc materials are ali in crcer 4

ana ready to go when you are. !

REMEMBER: Prior planning prevents poar perfcrmance!

(] Set up audio/visual eguipment.
. Get audio/visual aids ready for presentation.
2-347




a)

D)

T
o Sep

Make sure all overhead transparencies are in treir
order of presentation.

Make sure all 35mm color transparencies {wher slirec
are used) are in their order of presentaticn src “-a*
they are all placed in carousel right-reacinn, “;
slide in backwards or upside down can throw vour
whole presentation off kilter).

Handout training materials:

a)

D)

c)
d)
e)
£)
a)

h)

IDEF@ Function Modeling Manual
(Vol. IV - AFWAL-TR-81-4023)

Composite Function Model of "™™anufacture Procuct”
(MFGP - Vol. VII - AFWAL-TR-81-4(023)

MFG@ Node Tree

DES@ Node Tree

IDEF Kit Cover Sheet
IDEF Forms

IDEF Templates

Copies of Presentation Materials
(Handed out section by section as applicable)

2.4.1.3 Presentation

Give introduction

Include purpose and viewpoint of presentatior.

Set atmosphere conducive to learnina.

Go through training materials step-by-step.

Use peer cross-referencing method to check fr. uncerstancinrg.

PEER CROSS-REFERENCING METHGD

)
a)
b)
.
®
a)
b)
c)
R

Ask who understands the point you've just presentec.
Ask who isn't clear about it.

Ask if anyone who understands the point can explain
it to those who don't.

2-348
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NOTE: If you don't get any takers, you must explain it ~ver
again, if possible, in different terms.

REMEMBER:

Just because you've presented the material doesn't mean that
everyone has understood it.

2.4.1.4 Post Presentation

Try not to leave any question unanswered. If vou don't
know, find out, and write or call with the answer.

At some time, a sheet could be filled out with the name,
organization, department, phone number, etc. of thecse
attending. Get sheet typed and make copies to aive to
everyone. Use for:

. historical record

(] contact sheet.

2.4.2 ICAM IDEF/Architecture




TITLE SLIDE:

Pk abis N ’1

fi.

FTR11CL100OOGL
8 Septemper 172

ICAM
IDEF ~ ARCHITECTURE

ICAM [DEF/Architecture

COURSE OBJECTIVE: Orient and educate the executive leve!

NARRATION:

and upper mid-management  personnel
relative to the U.S. Air Force's
Manufacturing Technology Modernization
Program and the U.S. Air Force's I[CAM
planning and analytical tools. |

- - - = = = > e = e e e W e - e e

"THE OBJECTIVE OF THIS PRESENTATION IS TO INTRCOUCZ
[CAM DEFINITION  METHODOLOGY  (IDEF) AND  THE
UTILIZATION OF THE RESULTING ARCHITECTURE TO IMPRCVE
MANUFACTURING PRODUCTIVITY. WE WANT 7O PROVIDE YCU
WITH A BASIC UNDERSTANDING OF THE CONCEPTS AND TOOLS
TO BE USED IN PUTTING TOGETHER AND MANAGING A
MANUFACTURING TECHNOLOGY MODERNIZATION PROGRAM.

“APPLICATIONS OF THE  MANUFACTURING  TECHNOLIGY
MODERNIZATION CONCEPT INCLUDE:

1. ANALYZING AND IMPROVING CURRENT PLANNING ANC
MANUFACTURING ACTIVITIES

2. PUTTING TOGETHER AND CARRYING CUT MANL-
FACTURING TECHNOLOGY MODERNIZATION PROPOSALS

3. MANAGING PROGRAMS USING ICAM TOOLS" 1

2-350 \
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IDEF ~ARCHITECTURE

* WHAT IS ICAM ?
« WHAT IS IDEF ?

* HOW DOES IDEF RELATE
TO ARCHITECTURE ?

9t 2

INSTRUCTIONAL OBJECTIVE: To provide an understanding of
[CAM/IDEF Architecture.

-----------------------------------------------------------------

NARRATION: "THIS  SEGMENT QOF OQUR MANUFACTURING  TECHNOLOGY
MODERNIZATION PROGRAM ADDRESSES THESE QUESTIONS:

WHAT [S [CAM?
WHAT IS IDEF?
HOW DOES IDEF RELATE TO ARCHITECTURE?"

el P st
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FTRL1061CUUGL
& Septemuer 1%£2

WHAT IS ICAM?

9t 3

INSTRUCTIONAL OBJECTIVE: To provide an introductory break to the f
subject of ICAM. |

- S - -~ —— > > - - P - - - Ay o - - A . L > - .-

NARRATION: “WHAT [S [NTEGRATED COMPUTER AIDED MANUFACTURING®
(ICAM)  ICAM IS A USAF THRUST USED TO COMBINE THE
POTENTIAL OF THE COMPUTER, INNOVATIVE MANUFACTURING,
AND NEW MANAGEMENT CONCEPTS TO IMPROVE PRODUCTIVITY,
ON ALL LEVELS, IN AMERICAN INDUSTRY."

2-352

L « U T ¥ - )
e e




r———-——-———-————'—'—"‘ - ' T m

4

FTRIIO4 1000
8 oseptember | 9e’

ICAM

INTEGRATED
COMPUTER-AIDED MANUFACTURING

JP

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the ;
importance placed upon the manufac-
turing architecture developed using the
[DEF methodologies.

- D - = > - D . n S W W A 4T . . A T T M - =

NARRATION: “"THIS USAF ICAM LOGO [ILLUSTRATZS THE IMPORTANCE
PLACED UPON THE MANUFACTURING ARCAITECTURE DEVELCPEC |
BY THE IDEF METHODOLCGIES - [T IS THE CENTER PIZlt °F l
THE PROGRAM - THE BASIS FOR DEVELOPING INTEGRATZIC ;
OATABASES AND DATA AUTOMATION. |

"THE [CAM LOGO GRAPHICALLY REPRESENTS THE DISCIPLINES
OF MANUFACTURING THAT MUST BE RECOGNIZED AS INTEGRAL
PARTS UOF MANUFACTURING. THE CONCENTRIC PATTERN
CAPTURES THE TRANSITION FROM THE [NNER CIRCLE THRUST
AREAS OF CONCEPT THROUGH TO THE SHOP FLCCR AND
FINALLY TO THE PRODUCTION LINE FUNCTIONS AT THE OUTZR :
CIRCLE AREAS." '




PURPOSE OF ICAM

IMPROVE
PROOUCTIVITY

| T |

SYSTEMATIC APPLICATION

1
orF |
COMPUTER TECHNOLOGY 1
(MECHANISM) i
59-1 s ,ﬁ

INSTRUCTIONAL OBJECTIVE: To provide an understanding of [CAM's
purpose.

D D 0 e WD D R b WP R M D YT D R WS D D W YD =P Wh B M G AN WD M W e P - W e oy e - -

NARRATION: “THEREFORE - THE QVERALL PURPOSE OF ICAM IS TC
IMPROVE MANUFACTURING PRODUCTIVITY THRCUGH SYSTEMATIC '
APPLICATION OF COMPUTER TECHNOLOGY. THE  ICAM M
ARCHITECTURE OR FRAMEWORK THAT WE WILL 3E DISCUSSING ')
IS PREDICATED ON THIS 'SYSTEMATIC AXPLICATION OF
COMPUTER TECHNOLOGY. 1

"TO IMPROVE PRODUCTIVITY THROUGH THE CIVELOPMENT AND |
[MPLEMENTATION OF NEW TECHNOLOGY, WE MJST SYSTZMATI- !
CALLY 'PLAN - ORGANIZE - CONTROL ANJ COORDINATEZ" i
DATA. HERE WE DEFINE ICAM'S FUNCTION AS [MPRCVE PRC- i
i
!

DUCTIVITY. THE MECHANISM TO "MAKE 17 HAPPEN' WiL_ 2t
THE 'SYSTEMATIC APPLICATION OF COMPUTER TECHNOLOGY'."

2-354 i




FTr110410000U
& Septemper 19&3

ICAM APPROACH

(CONTROL)
COMMUNICATION AND ANALYSIS

l

IMPROVE
PRODUCTIVITY

T

SYSTEMATIC APPLICATION
or
COMPUTER TECHNOLOGY

(MECHANISM) i

[T R .

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the fact
that communication and analysis is the
key control to improved productivity. L

R D - - R R W D G D Py D D - s p D L S e = S B TR B e -

NARRATION: “THE ICAM APPROACH RECOGNIZES THAT MANUFACTURING IS A i
VERY COMPLEX ENVIRONMENT COMPRISED OF MANY PEOPLZ,
SYSTEMS, AND TECHNOLOGIES.

"WHEN WE REFER TO 'MANUFACTURING' WE ARE RELATING TO
THE 'TOTAL MANUFACTURING ENTERPRISE', INCLUDING MAN-
AGEMENT'S 'TOP-DOWN' REQUIREMENTS AS WELL AS 'BOTTOM-
UP' REQUIREMENTS OF THE FACTORY FLOOR.

"TO IMPROVE PRODUCTIVITY, A COMMON UNDERSTANDING OF
THE PROBLEM (EXISTING MANUFACTURING) AND A SOLUTION
(FUTURE MANUFACTURING) IS NECESSARY.  THIS COMMON
UNDERSTANDING MUST BE COMMUNICATED TO AND ANLYZED BY
MANY DIFFERENT PEQOPLE RANGING FROM THE SHOP FLOOR
USER TO THE MANUFACTURING ANALYST, TO THE SYSTEM
DEVELOPER, AND FINALLY ON TO MANAGEMENT."

-

it s el e, it 35
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FTR1.04100000L
& Septemper 19862

OBJECTIVE OF ICAM

(CONTROL)
COMMUNICATION AND ANALYSIS

INTEGRATED
MANUFACT‘URING# IMPROVE COMPUTER AIDED;
PROOUCTIVITY MANUFACTURING
(INPUT) (ICAM) (QUTPUT)

T

SYSTEMATIC APPLICATION
oF
COMPUTER TECHNOLOGY
(MECHANISM)

[INSTRUCTIONAL O0BJECTIVE: To provide an understanding that by

utilizing manufacturing as an input, we
will accompiisn the functicn  of

impruved proguctivity and  output
Integrated Computer Aided Manufacturing
(ICAM).

- = " P P " . = = e e e -

NARRATION: "TO SUMMARIZE - THE ICAM QBJECTIVE [S:

0 FUNCTION - IMPROVE PRODUCTIVITY

0 INPUT - EXISTING MANUFACTURING

0 CONTROL - COMMUNICATION AND ANALYSIS

] MECHANISM - SYSTEMATIC APPLICATION OF CCMPUTER
TECHNOLOGY

0 QUTPUT - INTEGRATED CCOMPUTER AIDED MANUFACTLRING
(ICAM).

[CAM RECOGNIZES THAT 2RODUCTIVITY CAN BE [MPROVEZ NCT

JUST THROUGH THE IMPLEMENTATICN OF NEW “YANUFACTURING

TECHNOLOGY,  8UT  ALSO  THROUGH  THE  SUCCESSFUL

INTEGRATION OF  THAT TECHNCLCGY 70 EXISTING

MANUFACTURING."

i\ ' \
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FTR1204100000
3 Septemper 1983

OBJECTIVE OF ICAM

(CONTROL)
COMMUNICATION AND ANALYSIS

INTEGRATED
MANUFACTURING IMPROVE COMPUTER AIDED
—_———— >
PRODUCTIVITY | MANUFACTURING
(INPUT) (ICAM) (ouTPYT)

|

SYSTEMATIC APPLICATION
oF
COMPUTER TECHNOLOGY
(MECHANISM)

INSTRUCTIONAL OBJECTIVE: To provide an understanding that by
utilizing manufacturing as an input, we
will accompiish the function of
improved productivity and output
[ntegrated Computer Aided Manufacturing
(ICAM).

D > T D - = = > = - = . D T A B D A = iy = e = e

NARRATION: “TO SUMMARIZE - THE [CAM OBJECTIVE IS:

0 FUNCTION - IMPROVE PRODUCTIVITY
0 [NPUT - EXISTING MANUFACTURING
0 CONTROL - COMMUNICATION AND ANALYSIS

0 MECHANISM - SYSTEMATIC APPLICATION OF CIMPUTER
TECHNOLOGY

o] OUTPUT - INTEGRATED CCMPUTER AIDED MANUFACTURING
(ICAM).

[CAM RECOGNIZES THAT PRODUCTIVITY CAN BE IMPROVEZ NCT
JUST THROUGH THE IMPLEMENTATICN QF NEW MANUFACTURING
TECHNOLOGY, BUT  ALSC  THROUGH  THE  SUCCESSFLL
[NTEGRATION OF  THAT TECHNCLZGY STO 0 EXISTING
MANUFACTURING. " »”

R T e R
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FTR1104100000L
& Septemper 1983

IMPROVE PRODUCTIVITY

COMMUNICATION AND ANALYSIS
A4

UNOEASTAND
The
PROGLEM

FORMULATE
e

SOLUTION CAM

I

SOLUTION

P EMENT

SOLUTION

SYSTEMATIC APPLICATION
or
COMPUTER TECHNOLOQY

89-1 [

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the

- an - n -

NARRATION:

IDEFg decomposition process and the
ICAM 1ife cycle.

- - - - - " - - - - 4D S e L > N - - - -

"LET'S NOW TAKE AN IDEFg FUNCTION ANALYSIS APPROACH
AND FURTHER DECOMPOSE (OR BREAKDOWN) THE [ICAM LIFE
CYCLE MODEL CONTEXT WE JUST DEFINED AND DISCUSSED.

"HERE THE ICAM APPROACH BEGINS TO TAKE SHAPE.  ICAM
HAS ESTABLISHED A 'SYSTEM DEVELOPMENT LIFE CYCLE' TO
CONTROL ITS PROGRAM - UNDERSTAND THE PROBLEM, FORMU-
LATE THE SOLUTION, BUTLD THE SOLUTION, AND IMPLEMENT
THE SOLUTION.

"EACH IS A FUNDAMENTAL 'COMMUNICATION AND ANALYSIS'
ACTIVITY [INVOLVED IN THE TRANSISTION OF EXISTING
MANUFACTURING TO THE FUTURE ICAM."
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TTRL10410C00U
te

 Septemper 19&3

IMPROVE PRODUCTIVITY i

COMMUNICATION AND ANALYSIY r
———e

— v .
‘U“OE.U"AND‘AN(tDS ANALYHS |

MEQ

THE RECUIREMENT S
— '
DEFINITION
PROBLEM F——— ey
- —r i
| FORMULATE !

!
|
! THE !
]
[
i

$0LuUTION
lulb
L soLCT e |
¢
3YSTEM MG E KT
DEFHATION ,» ;’_« e | cam
wETHOO ‘i G 0wUTIoN |
~F

SYSTEMATIC A»ucu-on—o
oe i SYBTEM EMQINEERING WS THOO
COMPUTER TECHNOLOQY

INSTRUCTINAL OBUJECTIVE: To praviae in uncerstinding of  tne i
[DEF;  cecomposition process and  the
[CAM Tife cycle.

NARRATION: “THE [CAM SYSTZM CEVELUAMENT LIFZ CVCLZ IS SIMILIAR
TO OTHEQ SUCH _Ir_ CYCLzs ZXCzPT THAT 1CAM RECOGNIZES b
THAT THE CURRENT ENVIRCONMENT MUST BE STUDIED IN i
DETAIL TO DETERMINE Trt NEZDS OF THAT ENVIRCNMENT 70
PERMIT AN IN-CEFTA UNDERSTANDING [I.E. PECPLZ, ¥
SYSTEMS, AND TECHNCLOGIES;.

THE USE OF A STRUCTURED SYSTEM DEFINITION SUCH AS THE |
USAF  [CAM/IDET METHODOLOGY WILL FACILITATE BETTIR =
UNDERSTANDING, COMMUNICATION, AND ANALYSIS OF THE /1
PROBLEM.  BY EMFHASIZING THE 'UNDEPSTANDING OF THE '
PROBLEM' PHASE, [CAM 3ELIEVES THAT THE TOTAL COST IN
TERMS OF TIME AND MONEY FOR SYSTEM DEVELOPMENT AND
IMPLEMENTATION WILL 3f REDUCED, RESULTING N TRE
SUCCESSFUL  INTEGRATION OF N&Ww  TECHNOLOGY — INT3
EXISTING MANUFACTURING.

(TALK THRU CHART JISCUSSING FuUNCTISNS, INPUTS, CON-
TROLS, QUTPUTS, AND MECHANISMS.)




FTR110410000U
& Septemper 1983

IMPROVE PRODUCTIVITY

COMMUNICATION AND ANALTY SIS
.

l NEEDS w

ANALYSIS
UNDERSTAND .

- “‘;“ ‘ n;::tu \L

FORMULATE

REQUINEMENTS THe
OEFNNTION soLuTion
0o
™

T
CAM
SO&II:IQ' >t"'l.
APLEMENT
L e Fug.

SOLUTION

SYSTEM OEFRNTION
WETHOD {—L)
SYSTEMATIO SYSTEM ENGINEEANG
APPLICATION METHOD

or
COMPUTER
TECHNOLOGY [ 1 A

INSTRUCTIONAL OBJECTIVE: To provide an example of how the use of
a structured system definition such as
the [CAM/IDEF methodology will facili-
tate better understanding, communica-
tion, and analysis of the problem.

-l D  we - D - - - - — S " P D A - - - - - - A R e e W - -

NARRATION: "AS A RESULT OF ANALYZING THE NEEDS AND DEFINING TrE
REQUIREMENTS,  ALTERNATIVE  IMPROVEMENTS CAN  3E
CONSIDERED (NEEDS - INPUT REQUIREMENTS - CONTROL, .

"THE EXISTING ENVIRONMENT IS MATCHED AGAINST THE
NEEDS TO [IDENTIFY THE IMPROVEMENTS WHICH CAN BE
EVALUATED FOR INCLUSION IN THE 'TO BE' FUTURE DESIGN. :

"USING A STRUCTURED SYSTEM DEFINITION METHOD LIKE THE
[DEF METHODOLOGY FACILITATES BETTER UNDERSTANDING,
COMMUNICATION, AND ANALYSIS OF THE SOLUTION.  THE
DESIGN IS THEN CONSTRUCTED AND [INTEGRATED INTQ
EXISTING MANUFACTURING, RESULTING IN ICAM!

2-359




FTr1106100000
& Septemoer 19&32

WHAT IS IDEF?

88-1 1"

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the ICAM
Definition (IDEF) method, language or
technique.

- P S s W W D e - AP YR R e = P . m = e T e R T T A W .

NARRATION: "IDEF, THE 'ICAM DEFINITION' METHOD, IS A STRUCTURED

. APPROACH 70O A MODELING METHODOLOGY WHOSE PURPQSE IS

i TO GRAPHICALLY CAPTURE CHARACTERISTICS OF THE MANU-

; FACTURING FUNCTIONS, [INFORMATION SUPPQRT FUNCTIONS,

' AND THE OYNAMICS OF THE FUNCTION AND [NFORMATION
INTERACTION."




FTRL104230C00
S Sectemoer 1-3832

IDEF - A SYSTEM
DEFINITION METHOD

CONTROL

o 0€Fs
| MOOEL

Manufacturing _ _. %"
eF
.

DYNAMICS MODEL™ ——
1
: S

s0-1 4

INSTRUCTIONAL OBJECTIVE: To  introduce the IDEFy  function
modeling methodology.

. . D T OO P A T T S D B R W R UE P MR e R W

NARRATION: “AN IDEFy FUNCTION MODEL ANSWERS SPECIFIC QUESTIONS
RELATIVE TO THE BASIC FUNCTIONAL BREAKDOWN OR DECOM-
POSITION OF THE MANUFACTURING ENTERPRISE."

R
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INSTRUCTIONAL OBJECTIVE: To introduce the IDEFO function i
modeling methodology.
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NARRRATION: "LET'S CONSTRUCT A TOP LEVEL FUNCTION MODEL OF A
MANUFACTURING ENTERPRISE'S PRODUCTION ACTIVITY: 4

o  PLAN MANUFACTURING
o PROVIDE MATERIAL/RESQURCES
o PERFORM MANUFACTURING

|'
"PLEASE NOTE THE 'KEY' PROVIDED TO FACILITATE YOUR I
UNDERSTANDING THROUGH THE NEXT STEPS IN OUR MODEL I
CONSTRUCTION."
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INSTRUCTIONAL OBJECTIVE: To  introduce the IDEFg  function
modeling methodology.
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NARRATION: "WHAT IS BEING TRANSFORMED AND WHAT IS THE RESULT?
HERE WE INPUT 'PRODUCT DESIGN' INTO THE FUNCTION OF
"PLAN MANUFACTURING'."

PR 2N
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INSTRUCTIONAL QBJECTIVE: To  introduce the IDEFg  function '
modeling methcdology.

D e S 4 - L D T p WD - e = W = e W S R NS AR W A R A e

NARRATION: “OUR PRODUCT DESIGN 'INPUT' IS BEING TRANSFORMED INTO
A MANUFACTURING PLAN AND EVENTUALLY INTO A PRODUCT
"OUTPUT'.

"THE 'QUTPUT' OF THE FUNCTION 'PROVIDE MATERIALS AND
RESOURCES' IS 'MATERIALS AND RESOURCES'.

"IN ORDER TO ACCOMPLISH QUR 'PERFORM MANUFACTURING'
FUNCTION, WE MUST 'INPUT' MATERIALS." E

2-366 . |
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IDEF, —~ FUNCTION MODEL
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INSTRUCTIONAL OBJECTIVE: To  introduce the [DEFg  function

NARRATION:

modeling methodology.
"WHAT INFLUENCES THESE FUNCTIONS?

'PLAN  MANUFACTURING' IS [INFLUENCED BY  'PRODUCT
REQUIREMENTS'.

'PROVIDE  MATERIALS AND RESOURCES' AND  'PERFORM
MANUFACTURING' ARE INFLUENCED BY THE 'MANUFACTURING
PLAN'.

WHAT [S NECESSARY TO CARRY OUT THESE FUNCTIONS?

'"PERFORM MANUFACTURING' REQUIRES THE MECHANISM OF
"RESOURCES ' SUCH AS EQUIPMENT, TOOLS, AND PEOPLE.

THE OTHER FUNCTIONS REQUIRE PEOPLE - PLANNERS AND
BUYERS."

2-367
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IDEF, —~ FUNCTION MODEL

PAODUCT REQUINEMENTS

PRODUCT
DE3NAN o pran MFQ.
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ey
CUTRIT  PLANNERS
[L T2 ¢

MERCHANISM

INSTRUCTIONAL OBJECTIVE: To  introduce the IDEFg  function
modeling methodology.
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NARRATION: "HERE WE HAVE CLEANED UP QUR IDEFy MODEL DIAGRAM FOR
YOU TO ILLUSTRATE THAT:

IDEF IS USED TO PRODUCE A FUNCTION MODEL
PERSPECTIVE, A BLUEPRINT, A STRUCTURED
DESCRIPTION OF WHAT IS BEING PERFORMED.

YOU MAY FURTHER DECOMPQSE EACH OF THESE
FUNCTIONS TO PROVIDE A BREAKDOWN TO ANY
DESIRED LEVEL OF DETAIL, THEREBY PRQOVID-
ING A FUNCTIONAL ARCHITECTURE QR FRAME-
WORK OF MANUFACTURING."

2-368
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INSTRUCTIONAL OBJECTIVE: To  introduce the I[0EF] informatian

madeling methodnlogy.
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NARRATION: “THE [DEF] [INFORMATION MOCEL PROVIDES AN IN-DEPTH
CESCRIPTION OF INFORMATION 8Y FOCUSING ON THE STRUC-
TURE OF INFORMATION [N SUPPORT OF WHAT S BEING ’

PERFORMED.
»
"WE FEEL THAT THIS MODELING PERSPECTIVE [S ABSOLUTELY :

ESSENTIAL TO THE [NTEGRATION QF [DEF( FUNCTICN MODELS
AND THE DEVELOPMENT OF AN INTEZGRATED DATABASE.

“THE 10EF; INFORMATION MODELS ARE PROVING TO BE 1
ICAM‘S KEY SYSTEM I[NTEGRATION TOOL."
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INSTRUCTIONAL OBJECTIVE: To introduce the IDEF; information
modeling methodology.
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NARRATION: "AN [DEF] INFORMATION MODEL CAN ANSWER SPECIFIC QUES-
TIONS REGARDING ANY [NFORMATION ELEMENT  (ENTITY |
CLASS) - SOMETIMES THE IDEF] MODEL ANSWERS QUESTICNS :
NOT DEFINABLE IN IDEFp FUNCTION MODELS. f

"PLEASE AGAIN NOTE THAT WE HAVE PROVIDED A MODEL <tY P
ON EACH OF THESE PRESENTATIONS 7O FACILITATE YOUR B
UNDERSTANDING.  THE IDEF; PRIMITIVES ARE ENTITIES,
ATTRIBUTES, AND RELATIONS.

“LET'S EXAMINE THE RELATIONS BETWEEN OUR MANUFAC-
TURING PLAN AND THE OTHER ENTITIES SHOWN."

2-370 \
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INSTRUCTIONAL OBJECTIVE: To introduce the IDEFy  information
modeling methodolcgy.

- - - " —— - " - um = 4 = v . = W = e D

NARRATION: "WHAT IS THE RELATION OF ALL THE OTHER INFORMATION
ELEMENTS SHOWN TO THE 'MANUFACTURING PLAN' ENTITY
CLASS?

EACH 'PRODUCT' HAS A SPECIFIC 'MANUFACTURING
PLAN.'

EACH DESIGN HAS A SPECIFIC 'MANUFACTURING PLAN.'

MANY PRODUCT REQUIREMENTS MAY BE SATISFIED BY
THE 'MANUFACTURING PLAN.'

MANY 'RESOURCES' ARE REQUIRED BY THE 'MANUFAC-
TURING PLAN.'

MANY 'MATERIALS' ARE REQUIRED 3Y THE
"MANUFACTURING PLAN. "
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INSTRUCTIONAL OBJECTIVE: To  introduce the IDEF; information
modeling methodology.

NARRATION: "“FOLLOWING THE SAME ANALYSIS TECHNIQUE WE HAVE NOW
COMPLETED THE RELATION DIAGRAMMING FOR THE RELATION

CLASSES SHOWN."
(REVIEW EACH USING 'MANUFACTURING PLAN' AS 'CENTER.')

2-372
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[NSTRUCTIONAL OBJECTIVE: an “ntrcduction to the IDEF-
nomodeiing methcedology.
NARRATION: "LET'S EXAMINE SGMD 0 70o SHARACTIRISTICS CR ATTRI-
BUTE CLASSEZS (OF 7T=-EsZ ENTIT( CLASSZS  WHICH ARE
NECESSARY 70 8E MAINTAINED.
4

(REVIEW ATTRIZUTEZ CLASSEE.,

PIDEF: I3 USEQ T SOULCF AW INPIRMATION MODEL  PER-
SPECTIVE, A '23TA .07 MARY S, AND A STRUCTURED i
DESCKIPTION OF 158 ASTC [NELRMATION ZLEMENTS.

"THE MODEL DEFINZS  CRCSS-REFEZRENCES, RELATES, AND
CHARACTERIZES INFORMATIAN 70 THE LEVEL OF DETAIL
NECESSARY TO SUPPCORT AND INTEZGRATE THE MANUFACTURING

IR S

ENVIRONMENT . !

"IDEF; MODeL! DOLUMMUNICATEZ THE INTER-
RELATI“VSHA ANT TS FLAN INTEGRATED o

COMPUTER AI3ED

§ "IDEF| MODELS TUUUITE T L BAlIT O ANALYIE THE  COM- *
| MON, SHAPED, AnD ©O7LATL LNFORMATIIN NEEDS OF  THE
f’ MANUFACTUR (NG 24V T<Cive'sl 1
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INSTRUCTIONAL OBJECTIVE: To  introduce the [IDEF;  dynamics
modeling methodology.
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NARRATION: “"THE IDEFp DYNAMICS MODEL REPRESENTS THE TIME DEPEN-
DENT CHARACTERISTICS OF MANUFACTURING. IT IS USED TO v
DESCRIBE AND ANALYZE THE BEHAVIOR OF FUNCTIONS AND
INFORMATION INTERACTIONS OVER TIME."
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INSTRUCTIONAL OBJECTIVE: To  introduce the [DEF,;  dynamics
modeling methodology.

- > S D e " Y P AR S S = W S e m W e . A e A% S R M YL e = W e o e =

NARRATION: "IDEF, MODELS ANSWER SPECIFIC QUESTIONS ABOUT ANY
0BJECT OR INFORMATION AS IT PASSES THRCUGH THE MANU-
FACTURING ENVIRONMENT.

FOR EXAMPLE:

WHAT ACTIVITIL. DOES THE MANUFACTURING PLAN FLCW
THROUGH? 'PROVIDE RESOURCES"  AND "ACQUIRE
MATERIALS.'"
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INSTRUCTIONAL OBJECTIVE: Tao  introduce the [DEFp  dynamics
modeling methodology
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NARRATION: “"WHAT TIME [S REQUIRED TO  ACCOMPLISH  THESE
ACTIVITIES?

WHAT TIME IS CONSUMED IN QUE WAITING TO BE PROCESSED ]
BY THE ACTIVITIES? f-

WHAT RESOURCES ARE ALLOCATED, UTILIZED, AND DEAL-
LOCATED BY THE ACTIVITIES?

"ONCE THESE QUESTIONS HAVE BEEN ANSWERED, BECAUSE OF '
TIME  RELATIVE [INFORMATION ASSOCIATED WITH  EACH 1
QUESTION, FURTHER QUESTIONS MAY BE ANSWERED REGARDING _b
PERFORMANCE OF FLOW - SUCH AS: Y

?

WHAT IS THE TOTAL PROCESSING TIME OF THE

MANUFACTURING PLAN? - WHAT IS THE TOTAL TIME A .
MANUFACTURING PLAN IS WAITING IN QUE TO BE PROCESSED? i
- WHAT IS THE UTILIZATION OF RESCURCES AND WHAT |
STATISTICS ARE ASSOCIATED WITH THESE TIMES. i

2-376
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INSTRUCTIONAL OBJECTIVE: To introduce the IDEF2 dynamics mod-
eling methodology.
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NARRATION: "IDEF, THEREFORE IS USED TO PRODUCE A DYNAMICS MODEL,
A 'SCENARIQ' - A STRUCTURED DESCRIPTION OF THE TIME
ORIENTED BEHAVIOR OF FUNCTIONS AND INFORMATION, AND ‘
PREVIOUS ~ QUANTITATIVE  INFORMATION AS TO  THEIR .
SEQUENCE, DURATION, AND FREQUENCY AT A LEVEL OF DE-
TAIL NECESSARY TO ANALYZE HOW MANUFACTURING IS PER-
FORMED.  (I.E.  COMMUNICATE  FUNCTION/INFORMATION

INTERRELATION - ANALYZE RESQURCE UTILIZATION
(THROUGHPUT TIME COSTS)." i

2-377
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HOW DOES IDEF
RELATE TO

ARCHITECTURE ?

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the
relationship between ICAM IDEF method-
ology and the resulting manufacturing
architecture
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NARRATION: (PASS QUT ARCHITECTURE BOOKS AND NODE TREES.) 3

"THE HANDOUTS YOU HAVE JUST RECEIVED INCLUDE AN EX-
TRACT FROM AN ICAM 'ARCHITECTURE OF MANUFACTURING'
REPORT.  THE GENERIC OIAGRAMS AND RESULTING ARCHI-
TECTURE PROVIDED WERE DEVELOPED 8Y A COALITION OF ‘
AEROSPACE COMPANIES AND OTHER ORGANIZATIONS FOR THE i
AIR FORCE. THIS PACKAGE IS REFERRED TO AS MFGO. THE s
CORRESPONDING ICAM DESIGN ARCHITECTURE [S REFERRED TO
AS DESO.

"THE MANUFACTURING ARCHITECTURE NODE TREE PROVIDES A
PICTORIAL  REPRESENTATION OF THE I[DEFg  DIAGRAMS
PROVIDED IN THE HANDOUTS.

"WHENEVER W& REFER TO THE ICAM  MANUFACTURING

ARCHITECTURE THRQUGHOUT  THE  REST OF THIS

PRESENTATION, WE ARE REFERRING TO THESE DOCUMENTS AND |

ANTICIPATED UPDATING DOCUMENTS TO BE PUSLISHED BY THE ‘

AIR FORCE IN THE FUTURE." 'i
'l
»
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INSTRUCTIONAL OBJECTIVE: To provide an understanding of the fact
that the generic manufacturing archi-
tecture provides a standard for com-
munication.
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NARRATION: "THE GENERIC ICAM MANUFACTURING ARCHITECTURE HAS BEEN

AND IS BEING DEVELOPED THROUGH COALITIONS OF
AEROSPACE CONTRACTORS.

“EACH COALITION PARTICIPANT MODELED HIS OWN 'FACTORY
VIEW' OF THE ARCHITECTURE.

"THESE INDIVIDUAL FACTORY VIEWS WERE THEN COMPOSITED
INTO THE GENERIC MANUFACTURING ARCHITECTURE.

"WHEN YOU UTILIZE THE GENERIC ARCHITECTURE PLAN AND
DEVELOP YOUR MANUFACTURING TECHNOLOGY MODERNIZATION
PROGRAM, THE PROCESS IS REVERSED.

“THE GENERIC ARCHITECTURE PROVIDES A STANDARD FOR
COMMUNICATION, UNDERSTANDING, AND ANALYSIS."
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ICAM

INTEGRATED
COMPUTER-AIDED MANUFACTURING

INSTRUCTIONAL OBJECTIVE: To provide a review of the ICAM Tlogo
and its pictorial representation aof the
generic manufacturing architecture.

NARRATION: "THE ICAM LOGO WE REVIEWED EARLIER SHOWS THE ICAM
MANUFACTURING GENERIC ARCHITECTURE AS THE CENTER '
PIECE OF THE ICAM PROGRAM. '

"THE IDEF; INFORMATION ARCHITECTURE TARGETS DIRECTLY !
INTO THE SURROUNDING INTEGRATION RING OF DATA BASE 3
AND DATA AUTOMATION.

|
|
“THAT'S ONE OF THE REASONS THE AIR FORCE REQUIRES A }1
MANAGEMENT INFORMATION SYSTEM (MIS) PLAN AS A PART OF
THE MANUFACTURING TECHNOLOGY MODERNIZATION PROGRAM." '

2-380
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INSTRUCTIONAL QBJECTIVE: To provide an understanding of the fact
that the generic¢ manufacturing archi-
tecture provides a communication (ool
between management and technical per-
sonnel at all Tevels.
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NARRATION: "IN SUMMARY, THE MANUFACTURING ARCHITECTURE PROVIDES
BOTH A MANAGEMENT TOOL AND A TECHNICAL TOOL 7O IM-
PROVE UNDERSTANDING AND COMMUNICATION.

“MANAGEMENT CAN USE THE ARCHITECTURE TO PLAN, ORGA-
NIZE, AND CONTROL THE INTEGRATION OF NEW MANUFAC-
TURING TECHNOLOGY.

"TECHNICAL PERSONNEL CAN USE THE ARCHITECTURE TO ANA-
LYZE, [INTEGRATE, SYSTEMATIZE AND DESIGN THE INTEGRA-
TION OF NEW TECHNOLOGY.

“AND MAYBE MOST IMPORTANT, TOQ IMPROVE COMMUNICATION
BETWEEN EACH OTHER!!!"
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INSTRUCTIONAL OBJECTIVE: To provide an understanding that all
three [DEFg, IDEF;, and [DEFp modeiing
methodologies constitute the generic
manufacturing architecture.
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NARRATION: "INDIVIDUALLY AND COLLECTIVELY:

1) THE MFGO/IDEFg FUNCTION MODEL
'A BLUEPRINT OF FUNCTIONS.'

2) THE MFG1/IDEF] INFORMATION MODEL
‘A BLUEPRINT OF FUNCTIONS.'

| AND

: 3) THE MFG2/IDEF2 DYNAMICS MODEL
| 'A SCENARIO OF FUNCTION/INFORMATION
INTERACTION.

FORM THE ICAM ARCHITECTURE

EACH OF THE MODELS REPRESENT A DISTINCT BUT RELATED
VIEW OF MANUFACTURING.

EACH USES A STRUCTURED [IDEF METHOD 7O  BETTER
UNDERSTAND, COMMUNICATE, AND ANALYZE EXISTING AND
FUTURE MANUFACTURING.

EACH SUPPORTS THE DEVELOPMENT OF STATE-OF-THE-ART
MANUFACTURING TECHNOLOGY AND [INTEGRATION OF THAT
TECHNOLOGY INTO EXISTING MANUFACTURING."

2-382
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ICAM OBJECTIVE

IDEF AND ARCHITECTURE ARE TOOLS ...

NOT OBJECTIVES

[NSTRUCTIONAL OBJECTIVE: To provide an understanding that IDEF
and architecture are a tool.
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NARRATION: “LET'S KEEP IN MIND:
[DEF AND ARCHITECTURE ARE TOOLS --

NOT OBJECTIVES!!"
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INSTRUCTIONAL OBJECTIVE: To orovice ar uncerstanding of the
relationship osetween [CAM  IDEF/archi-
tecture and the CAM system life cycle
concept.
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NARRATION: "WE UTILIZE THE IDEF SYSTZM DEFINITION METHOCOLOGI
AND RESULTING ARCHITZCTURE TO 3ETTER UNDERSTAND
[S' PROBLEM AND DESIGN THE "70 SE' SCLUTICN.

"THIS APPROACH PROVIOES THE COMPUTEZR SYSTEM  USERS
WITH THE ABILITY TO CEFINE AND ARVICULLATE THEIR
REQUIREMENTS TO COMPUTER PEJPLEZ.

-

“THE STRUCTURED APPRCACH OF 3UILDING MCDELS MAY [N-
3 CREASE EARLY PROGRAM CQOSTS 8ULT .T Wil REDUCE CVERALL
y PROGRAM COSTS AND TIME SPAN.
: (POINT TO SHADED AREAS GF CHART AS APPRCPRIATE.)
i

"IT IS OQUR BELIEF THAT ADDITIONAL EZXPENDITURES 0OF
f RESQURCES EARLY [N THE PROGRAM UNDERSTANDING THE
5 PROBLEM' AND 'DESIGNING THE SOL.TICN' WILL MORE T7HAN
| QFFSET THE TRADITIONAL APOROACHA CJ3I7T5 EZXPERIENCED (N
THE PAST."
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89-1 b

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the
relationship of IDEF, architecture, and
productivity.

NARRATION: "IDEF IS THE METHOD!!
ARCHITECTURE IS THE MEANS!!

PRODUCTIVITY IS THE OBJECTIVE!!"
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TITLE SLIDE: [DEFy Autharing Concepts and Procedures

COURSE JBJECTIVE: To teach an understanding of <the authoring
concepts and procedures involved in IDEFg

function modeling.

NARRATION: "AN [DEFy FUNCTION MODEL GRAPHICALLY SHOWS OQBUECTS
3 AND,OR [NFORMATION PERFORMED BY MEN AND,OR MACHINES
THAT ENABLE YOU TO UNDERSTAND A SYSTEM."
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AUTHORING CONCEPTS
AND PROCEDURES LEARNING OBJECTIVES

' UNDERSTAND 1DEF, (FUNCTION MOOEL) GRAPHIC IYMTAX, i& 3YMBOLS
———————
2 w THE BASIC CONCEPTR OF FDI"

3 w THE DIFFERENT UBES THAT DATA CAN PLAY IN FUNCTION
WHOOELING wifw 1087, : o NeuTS

3 CONTROLS
. QUTPUTS
< MECMANISMS

4 JNOCATTAND DEF, (FUNCTION MOOEL) DIAGAAM OECOMPOSITION

S UNDERIIANG AUTHORWG AMD AEFINNG 0OTF,
(FUNCTION WMOOEL) DIAGRAMS

R D P D D T S D Y S M W am e E = o A =P R WDy -

NARRATION: “COURSE LEARNING QBJECTIVES:
TO ENABLE YOU TO UNDERSTAND IDEFQ FUNCTION MODELING

IN TERMS OF:
1) BASIC CONCEPTS
2) GRAPHIC SYMBOLS
3) FUNCTIONS AND DATA
4) DIAGRAMS AND DECOMPOSITION
5) AUTHORING AND REFINING IDEFy FUNCTION MODEL

DIAGRAMS"

2-387
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|
AUTHORING CONCEPTS | DEFINITIONS AND EXAMPLES

QEFPNTIONS EXAMPLEY N IOEF,
SYNTAX I SYMBOLS: ]
ITMOOLY: i
* STAUCTURAL COMPONENTS OA s 8OxE¥3 i
*SYMBOLS® ~—s  ARROWS
* MAES THAT DEFOME RELATIONS e USE OMLY 3-8 BOXES ™ '
AMONG THE COMPOMENTS A OMGRAM LAYOUT® .
SEMANTIGE (8. CONCRPTS: CONGEPTS: :
© UEANSIG OF SYNTAGTIC o FUNCTIONS B8ORS :
COMPONENTS
* MIGAPACR-CONSTAAMTS i
ARROWS .
i
* WTERPRETATION OF SYWTACTIC s USE ONLY 3-6 BOXES ™ 4 i
MAED DIAGAAM LAYOUT® '
e LEBS THAN ) 0QIXED I
-#0T ENOUGN DETAR
o MORE THAN ¢ 20X48 k
~CLUTTERS AND OETRACTS 4

FAOM READASLITY

89-1 3

INSTRUCTIONAL OBJECTIVE: To teach an understanding 2f the bas"c¢
concepts of IDEFy function mogeiing.

CONCEPT: IDEFy function modeling communicates Jy
using symbols put together in 3 struc-
tured way toc give meaning.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPLUTZ
AIDED MANUFACTURING CICAMY, Arcni-
tecture Part II, Volume [¥Y - Funczicn
Modeling Manual (IDEFg)

SEE: "SYNTAX,” Section 6, #6.6.1, Pg. 106
- "SEMANTICS," Section 6, #6.6.1, Pg. 106 g

- - - - - - D . = W e D LD P S WD MR D e A WD R W W D D S e R P W R W W W e

NARRATION: SYNTAX AND SEMANTICS

"IN THE IDEFy CONTEXT SYNTAX RELATES TO THE ORDER OF
SYMBOLS AND RULES USED TO COMMUNICATE INFORMATION IN
[DEFg FUNCTION MODELING.

"IN THE [IDEFp CONTEXT SEMANTICS REFERS 70 THE
"MEANING' OF THE IDEFp SYMBOLS AND RULES."




FTR1104106000U
& Seotemner el

AUTHORING CONCEPTS LFUNCTION

‘FUNCTION®

ORFIETION
® AN ACTMITY, ACTAM rROCE3S. OPEAATION

© A DESCAIPTION OF “WHAT HAPPENS M A PAATICIA AR
ENVIROMMENT « WHAT (T WMANS TG 00 SO NG

® FUNCTIONE THAT ARE DONE BY PEOPLL MACIENER
COMPUTERS, ETC.

CHARACTERB TS

o ACTIvVE VERS OR VERS PrRASE

¢ OCCURS OVER Tad

s MCOPDAIAMRE AESIATS

892 4

INSTRUCTIONAL OBJECTIVE: Tu teach an understanding of "function®

CONCEPT:

- = - -

NARRATION:

in the [DEFO context.

A function is a coordinated activity,
process action, or operation used to
accomplish a specific end.

o N N e P N P P = = e " = - > = . = = = W m W ey = D m- - - -

“THE DEFINITION OF A FUNCTION IN IDEFy MODELING IS:
AN ACTIVITY, ACTION, PROCESS, OR OPERATION THAT
DESCRIBES WHAT HAPPENS IN A PARTICULAR ENVIRONMENT,
THAT IS A DESCRIPTION OF WHAT IT MEANS TO 00
SOMETHING.  THESE FUNCTIONS ARE DONE B8Y PEOPLE,
MACHINES, COMPUTERS.

"WE NAME A FUNCTION WITH AN ACTIVE VERB AND A VERB
PHRASE. A FUNCTION IS AN ACTIVITY, ACTION, PROCESS,
OR OPERATION THAT OCCURS QVERTIME, AND IT PRODUCES
RECOGNIZABLE RESULTS."




’ FTR110410000U
8 September 1962

AUTHORING CONCEPTS [SVNTACTIC COMPONENTS: BOXES

MAKSE N APPROVE
cK ~ 4 {
CHEOWLE s;,,!": et AN
~. -
~ ~ -
N
FUNCTION
- - h ~
- ~ ~ \‘F.'
o)’—'.) - S0,
SET ue - ~ _ [wYOROFOAM
wACHwE 1 penr
@ SOXES ARPREBENT FUNCTIONS

@ PUNCTION BYNTAX 18 A BOX

80-: L]

INSTRUCTIONAL OBJECTIVE: To teach :n understanding of "'boxes" as

symbols representing functions in the
IDEFy function modeling methodology.

CONCEPT: If we have a standard symbolic way of
representing functions we can begin to
model functions.

NARRATION: “A FUNCTION IS ALWAYS REPRESENTED GRAPHICALLY WITH A

BOX IN THE IDEFQ FUNCTION MODEL DIAGRAM.
REINFORCEMENT:
“A  FUNCTION CAN BE AN ACTIVITY, AN OPERATION, AN
ACTION, OR A PROCESS."
2-390
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5 Septemper 193

AUTHORING CONCEPTS | DATA

CEFINITION
ena——

@ WFOAMATION / PHYSICAL OSJECTS

CHARACTEMISTICS:
e ———

© NOUN OR NOUN PrHAASE

ﬂ:hAYgNln’ 10 FUICTBE
SUNDERGO CHANGES #Y FUNCTION
GOETERMEIME OR APFECT FPUNCTION
OAEMLT FROM FURCTION
GCARAY OUT FUNCTION

INSTRUCTIONAL OBJECTIVE:

CONCEPT:

- - - -

89 -2 .

To teach an understanding of data
definition characteristics, and rela-
tionships in [DEFg function modeling.

Data is information or physical objects
involved in an activity, process,
action, or ogperation.

- - - - A > = - - - = e -

NARRATION: "DATA IS THE INFORMATION AND THE PHYSICAL O0BJECTS
THAT ARE RELATED TO FUNCTIONS.

"DATA IS NAMED WITH A NOUN OR NOUN PHRASE: EXAMPLE;

0 RAW MATERIALS
o PRODUCT
o WORK ORDER"

2-391
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l DATA: PRIOR TO/RESULTING
AUTHORING CONCEPTS{ FROM ACTIVATION OF FUNCTION

| OATA PRIOR 1O i [ DATA RESULTHeG FROMN |
1 ACTIVATION OF FUNCTION FUNC TION ACTIVATION OF FUNCTION |
I i

e PROOUCT ® PLAN FOA @ MAMUF ACTURING P AN

MANUP ACTURSG MANUS AC TURE

! AQUINEENTS
i
r i
' @& PROOUC?
! SPECFICATIONS t

!
® PACOUCE PROOUCT @ PROOUCTY 1
|

.
| @ RAW wATEMALS o uwang PART © FAGRICATED PARTS .
! o museemTs ® CAAr ;
| § womx OROEAS ‘ :
| 9 METAUCTIONS ! )
i |

e o ’

[INSTRUCTIONAL QBJECTIVE: To teach an understanding of data oricr
to and resulting from an activat:cn 3¢
a function.

CONCEPT: Something happens %0 daza as a resul:
of a functign's activat:on.

- - - - - - = S v B = D " W e S T > . A A T AW m = wame- .=

NARRATION: "WHEN  THE FUNCTION (POINT 70 I7; "PLAN . 7R
MANUFACTURE' IS ACTIVATED, THE REQUIREMENYTS rOR
MANUFACTURING A PRODUCTION RESULTS IN"A MANUFACTCRING
PLAN.

"WHEN THE FUNCTION, 'PRODUCE PRODUCT' (PCINT 70 IT) ’
IS ACTIVATED, THE PRODUCT SECIFICATIONS RESULT IN A ‘
PRODUCT . ‘

"WHEN THE FUNCTION, 'MAKE PART' (PQINT TO I[T) IS
ACTIVATED, THE RAW MATERTALS, BLUE PRINTS, WORK
ORDERS, AND INSTRUCTIONS RESULT IN FABRICATZD PARTS
AND CEFTOVERS.™




| FTR110410000C
| g Sestemper 1983

| USES OF DATA: INPUTS, CONTROLS,
i
AUTHORING CONCEPTS| OQUTPUTS AND MECHANISMS
e 0 I

WPUT. DATA WHICH UNOERGOES A CHANGE
AND 8 TRANSPORMED

CONTROL. OATA WHICH INFLUENCES OR DETEAMOE S
T PUNCTION OUTPUT (8

OUTPUT: DATA WHICH REBULTS FROM A FUNRCTIONR
DATA GREATED 8Y A FUNCTION

MECHAMISM: DATA WIICH CARRMS OUT A FURCTION

80., .

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the dif-

ferent wuses of data in I[DEFg function
modeling.

CONCEPT: Data as information or physical objects
has  four differing uses in [DEFp !
function modeling.

NARRATION: "DATA CAN BE USED AS AN INPUT, A CONTROL, AN QUTPUT,

OR A MECHANISM EACH RELATED IN A SPECIFIC ROLE TO A
FUNCTION."

i
(GIVE DEFINITIONS ON FOIL.)




T2 Gu LOGUOL
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AUTHORING CONCEPTS[ DATA ROLES IN IDEF,

NPYT(3) SONIRQLIM FUNG TION QUTPYTL)
@ PAOCLMABLE | @ PROOUCT @ MansaCTUAE | ¢ PRODUCT
ity DESIGN smaouC T
@ RAW o MuRPAINT @ WARE PART ® FABRICATRD
MATERALS PART 1
® WORNORDER ° scrar |
@ NETAUCTIONS H J
.
i
i
® exPenENCE o AgsOUACE ® EATMATE © AE30URCE
& CAPABAITY REGUMEnENTS |~ AEIOURCE PLANG
INPORMA TION nEED |
WPUTT OATA ‘QUTPUT" DATA
st 8

INSTRUCTIONAL OBJECTIVE: To teach an understanding of data in
terms its functions as input data,
control data, and output data in [DEFp
function modeling.

CONCEPT: Information plays four differing rcles
in [DEFg function modeling

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING TICAM), Archi-
tecture Part [{, Volume [V - Function
Modeling Manual (IDEFj) #

SEE: “BOX/ARRCW RELATIONSHIP," Section 3,
43.3.1, pg. 2C

. - . - = e =S P e S S . = T = = = n S e e W = = -

NARRATION: "EXAMPLES OF SOME OF DATA'S USES IN THE FUNCTION,
'‘MANUFACTURE PRODUCT' THE PHYSICAL 0BJECTS, PROCUR- !
ABLE [TEMS ARE INPUTS BECAUSE THEY UNDERGO A ~TRANS-
FORMATION. (SAME FOR RAW MATERIALS, EXPERIENCE AND ‘
CAPABILITY INFORMATION.] PRODUCT DESIGN 1S A CONTROL !
TO FUNCTTON, ~MANUFACTURING PRODUCT BECAUSE [T DETER-
MINES THE RESULTING PRODUCT (SAME FOR BLUE PRINT, ;
WORK ORDER, INSTRUCTIONS.) ‘

"THE QUTPUT PRODUCT OF THE FUNCTION MANUFACTLRING :
PRODUCT IS THE RESULT OF THE PROCESS OF MANUFACTURING

PRODUCT AND INFLUENCE OF INPUTS AND CONTROLS CN  THAT

FUNCTTON. "

2-394
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j FIRL1061000ULL
& Septemper 1552

AUTHORING CONCEPTS‘ MECHANISM

n"ﬂl!'lg"

© THE MEANS BY WHICH A FUNCTION I8 DONE

® TNE ORIGIN, BOURCE. ON AGENT THAT ENARLED A
FUNCTION TO 88 AGCOMPLIOHED

CNA.ACV!M!TE;&
f

O NOUN OR HOUN PHRAGE

[ ]
TYPICALLY A PRRSON, MACHE. OR ComruTER

890 0

(NSTRUCTIONAL OBJECTIVE: To teach an understanding of data in
terms of its function as a mechanism.

CONCEPT : Functions need a means by which they
can accomplish their objectives. »

- s e T - Ly - W D s . R S W Wy b W e e = m , ap e W e -

NARRATION: "THE MECHANISM OF A FUNCTION [S ALWAYS THE MEANS 3Y !
WHICH A FUNCTION'S OQBJECTIVE IS ACCOMPLISHED. AN 41
EXAMPLE WOULD BE A TEAM, PEUPLE -- A LATHE, A
MACHINE, OR SYSTEM 2000 -A COMPUTER."
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FTR..CL1000cL
3 Septemuer CYe?

i SYNTACTIC
AUTHORING coucsprslcoupouﬁnrs;Aaaows

. AARQWE AEPARSENT DATA
. ARAOWS ALWAYS CONNECT TO A 8OX

COI"Dr OATA

NPUT DATA — P FUNCTION L—-’omnr DATA

?

MECHANMSM
DATA

® DATA SYNTAX 18 AN ARROW

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the data
symbols and syntax wused in [DEFg
function modeling. 3

CONCEPT: By using standard symbols put together
in a structured way to describe data
symbolically, we can communicate the
uses of data in IDEFp  function
modeling.

- e - - - D - > . Ay P WD D s W W D - W R o - D e - .

NARRATION: "INPUT DATA, CONTROL DATA, OUTPUT DATA, AND MECHANISM
DATA ARE ALL REPRESENTED BY ARROWS CONNECTED TO OTHER
FUNCTIONS (CALLED ICOM CODES).

[ INPUT - ALWAYS GOES IN FROM THE LEFT SIDE OF 1
FUNCTION BOX

C CONTROL - ALWAYS GOES IN FROM THE TOP OF :
FUNCTION BOX !

0 OQUTPUT -  ALWAYS GOES OUT FROM THE RIGHT SIDE
OF FUNCTION BOX

M MECHANISM - ALWAYS GOES [N FROM THE BOTTOM OF THE
FUNCTION BOX

THE INPUT DATA (ON THE LEFT) ARE TRANSFORMED iNTO QUTPUT ZATA ,
(ON THE RIGHT).  CONTROL DATA (ON THE TOP) GOVERN THE WAY IN }q
WHICH THE FUNCTION IS DONE.  MECHANISM DATA (ON THE EOTTCM) l

INDICATE THE MEANS BY WHICH THE FUNCTION IS PERFORMED." ‘

2-396 \




AUTHORING CONCEPTS

FUNCTIONS AND DATA

“TRANSFORMATION TYPE FUNCTION®

WETARUC TIONS

|

MATEMALS . TOOLS
MAR
—# T00LS »

:

MACIHNERY

"NON TRANSFORMATION TYPE FUNCTION

PROOUC TION PLANS

PROOUCTION
e TRUC TIONS
PROOUC TIO

AgROSPACE
MANUP ACTUAEN

[NSTRUCTIONAL 0BJECTIVE: To teac
graphic
functions
modeling.

CONCEPT: There is

h an understanding of the
symbols used 1in modeling
and data in IDEFy function

a standard symbolic means for

representing functions and data in
[DEFy function modeling.

" o - > - - - - - = - D . - W =y e = An - S D = e e e W = e Y= -

NARRATION: "ON THE LEFT IS A MANUFACTURING EXAMPLE WITH THE
FUNCTION NAMED AS "MAKE TOOLS," A VERB PHRASE; AND
THE DATA ARROWS NAMED BY NOUNS; MATERIALS, INSTRUC-

TIONS, TOOLS

MACHINERY - LEARN T0 READ

THEM CLOCKWISE, ALWAYS STARTING WiTH THE LEFT ...
(INPUT). ON THE RIGHT IS A MANUFACTURING EXAMPLE -

THERE IS NO INPUT DATA ...

INSTRUCTIONS' RESULTS

THE OQUTPUT 'PRODBUCTION
FROM THE INTERFACE OF PRODUC-

TION PLANS AND AEROSPACE MANUFACTURER."




|
Y

AUTHORING coucsprsj LABELS

e LABELS ARE WORDS THAT NAME FUNC TIONS

ANO DATA
CONTROL LASEL oama
o FUNGTION LAGELS ARE VERSS OR VEAD Priiasls
i AMO ARE PUT 08 THE CENTER OF THE FUNCTION BOX
NPUY ouTrut ® DATA LABELS ARG NOUNS OA NOUN PHAASES
cAsaL | AmcTion | Laser © OATA LABELS ARE ABSOCIATED WiTh mAUT.
LA > CONTROL. OUTPUT. AND MECHANSM ARRCWS
® DATA LABELS ARE PLACED 48 REAR TO Tha®

AEBPECTIVE ARAQWS A8 POBBLE

MECHANISM LABEL

THE CHOICE OF WORDS IN NAMING LABELS IS CRITICAL |

80 -2 '3

INSTRUCTIONAL OBJECTIVE: To  teach an understanding of  <ne

function of labels in [DEF; function
modeling.

CONCEPT: In order to maintain a standard for
communicatian, [DcFfy function modeling
employs names (calied lapels) for al}
function boxes and data arrows.

D D > e s > T - > - = = M = e = = = = Ye e D = e - = = am -

NARRATION: "ALL FUNCTION BOXES MUST BE LABELED WITH VERBS (R
VERB PHRASES, AND ALL DATA ARROWS MUST BE LABELEZ
WITH NOUNS OR NOUN PHRASES."

(BRI NN

TLenlember e’




AUTHORING CONCEPTSiFUNCTIONS. DATA AND LABELS

- L

e T

Lenlel

EXAMPLE
13 TAUCTIONS

1
cowtaoLs woAK omoen |
sLUEPANT ! |
| {
T ; v FAGRICATED PaANT
weuty ouTrUTS RAW MATERIAL] ke
(FUNCTION|— pane
' —
scaar
OMPUTE
-nmlinu €
rooLs
MACHINGAY

INSTRUCTIONAL OBJECTIVE:

CONCEPT:

- . - - - -

To teach an understanding of iDEF,
graphic symbols and syntax for func-
tions, data, and labels in the [DEF,
modeling methodology.

Functions, data, and labels all work
together to communicate their interre-
lationships in graphic terms.

- . - = ——— - . = - - - .- - -

NARRATION: LEFT: "IDEFy NOTATION, READ CLOCKWISE STARTING WITH
INPUT, CONTROLS, OUTPUT, AND MECHANISMS.

RIGHT: "LABELS TELL US THE NAMES OF THE FUNCTION
BOXES AND THE DATA ARRQOWS."

L




S AT
Tl sl n ool '

SeIienmLer _wn”

(€8

AUTHORING CONCEPTSI DATA ARROWS: °PIPELINES’

- INPUT QUTPUT AMO CONTROL ARAOWS REPAEIENT
‘CLASSEY" OA ‘CATEQORIES” OF DATA

@ Py LingS
ANALOQY
@ COoAxIAL CABLES

WORK PACKAGE

(WoRK omoVRZZZZZ727 >
XTI ;
TG i ]

INSTRUCTIONAL OBJECTIVE: To teach an understanding of now data
arrows can represent more than one
category of related data.

CONCEPT: More than one kind of data can pass
through the same data arrow. v

NARRATION: “"THINK OF THE ARROWS REPRESENTING DATA AS HCLLOW 2IP¢
LINES THAT CAN CARRY MORE THAN ONE KIND OF RELATEC
INFORMATION AT ONE TIME, OR A COAXIAL CABLE THAT
CARRIES A MULTIPLEX SIGNAL."

2-400 ¢
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AUTHORING CONCEPTS& SYNTAX COMPONENTS: REVIEW

SYNTACTIC FORM MEAMING

[::}__—____ FUNC TION
—

I ST

e

WORD LABELS —————————— NAMES-OF

s0-s 18

INSTRUCTIONAL OBJECTIVE: 7o review syntactic components.

- - - - - - - > - - - W . . - . - - - - - - b n = -

OIRECTIONS: COVER AND REVEAL ONE AT A TIME.
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AUTHORING CONCEPTS | EXERCISE

INITAUCTIONS BASED ON ThHE NARRATIVE OENTIEY TERMY
WHICH DESCRIBE FUNC TIONS, IsPUT S CONTROLS
QUTPUTS AMD MECHAMIBMS LiST THE TEAME ™
THE APPROPRATE 3PACES BELOW

MARRATIVE BURD & MODEL AMPLANE. GIVEN 4 )T WHICH
COMTANE UATERIALD AMD METRUCTIONS THE
KT CLUCES THE FOLLOWING 1ITEMS

@ PRANTED PAMPYWLET WITH STEP-8Y-8TEP METAUCTIONS
® ;e

© RUBSER BANO (PFOR PROPUL SION)
@ 0ALSA wOOD

o PAIMY
®0dCAL
GAPPLICATORS FOR PAMT an0 GLUE
FUNG TIQNS INPUTS LSONIBQLS aureuta MEcnaMmaMa

INSTRUCTIONAL OBJECTIVE: To give an exercise in IDEFg authoring
concepts to reinforce wnat has Deen
taught.

- - - - = = . 4 M = - - — " " = - . = = % = e . W b P 4e

DIRECTIONS: ORGANIZE THE MODEL AIRPLANE KIT ITeMS INTO:

FUNCTIONS
INPUTS
CONTROLS
QUTPUTS
MECHANISMS

OO0 0o

-




FTR2.06100000
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| BOX AND ARROW RELATIONS:
AUTHORING CONCEPTS | CONSTRAINTS

i
BOR AND ARAOW CONNECTIONS ISHOW

CONSTRAINT RELATIONS - NOT FLOW
_—— E

OFF, CAPTURES aLL POSSELE
| aCTR ATIONS OF FUsec oW
THEREFORE CAPTUAES alL TBAL
> PRED BACK
- ; -~ OUTPUT TO INPUTE outeutT TO
neuly, contaoL !
! ourrut
10 |
coMTROL
ARROWS '
SRANCHING '
i
owrRt T 7 TT 2% <l |
e Y 1 ouTPUT !
: v outeut TO |
MECHANSM |
1

\novr —Pp{ PwCTION —p» cvrrvr

[NSTRUCTIONAL QBJECTIVE: To teach an understanding of box and ;
arrow meanings and their relations in .
an IDEFy function model diagram. ‘

CONCEPT: Data constrains functions in a specific
way according to the IDEFy function
modeling methodology.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING  (ICAM), Archi-
tecture Part I[, Volume IV - Function \
Modeling Manual (IDEFp)

SEE: "BOX/ARROW RELATIONSHIP," Section 3,
43.3.1, pg. 24

. - = > S > . . S A A= W W A M e e = - = = A e R D W 4% e e W W

NARRATION: "LOOK AT THE KEY: INPUT, CONTROL. OUTPUT, AND )
MECHANISM. |

"ABOVE IS A SIMPLE IDEFg FUNCTION MODEL DIAGRAM
SHOWING THE POSSIBLE ACTIVATION OF THREE FUNCTIONS,
REPRESENTED BY BOXES NUMBERED 1, 2, AND 3, AND DATA
REPRESENTED BY ARROWS.

"THESE ARE THE DIFFERENT WAYS ARROWS ARE USED WITH
BOXES TO SHOW CONSTRAINTS ... INPUT (POINT), OUTPUT
(POINT), QUTPUT TO INPUTS (POINT), OUTPUT TO CONTROL
(POINT), OUTPUT TO MECHANISM (POINT), FEEDBACK QUTPUT
TO CONTROL." }

\
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AUTHORING CONCEPTS‘ ARAOWS: "BRANCHING®

CONCEPT:

NARRATION:

- - -

QUTPUT CAN BAANCH ANG BE UBED 8Y TWO FUNCTIONS

SMULTANSOUSLY OR SEQUENTIALLY
L

ONCE TriS DATA IS
UPPLIED, FUNCTIONS 2 4 3
CAM OPERATE

SmaUL TANEQUSLY

ourteury
DATA

OR SEQUENTIALLY ﬁ !
3
e
OWITHOUT LASELS Wl CANKOT TELL HOW THE
SRANCH OCCURB
8#-<¢ "

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the way

output data arrows can branch.

The same output data is sometimes used
by two functions.

PSPPSR SR et ikl aiaaddiing

"IN THIS EXAMPLE WE SEE THAT THE SAME QUTPUT PRODUCED
FROM A FUNCTION (BOX 1) IS USED BY FUNCTION #2 AND
FUNCTION 43.

"THE LABELS TELL US HOW THE BRANCHING OF INFORMATION
OCCURS."

~ A
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AUTHORING CONCEPTS| ARROWS: “BRANCHING"

P, —
ASSuUME ESTIMATE REQ'TY |
Lrauctune o L A A ,co87 Twe 10 t
[MANUFAC TURE oovc {

] 2

otvELar {
PROOUCTION '
PLANS :

i
QUTPUT FROM OME FUNGTION L_——-i‘

M ASOVE EXAMPLE SEPARATES WTO
TwQ CATEQQARS ANO SECOMES
NPUT TQ TWQ OTNER PUNC TIONS

a0 - 0

INSTRUCTIONAL O0BJECTIVE: To show a manufacturing example of an
output branching and to reinforce
branching concept.

CONCEPT: The same output data is sometimes used
by two functions.

- P " P D = —n > - = D =t A > e = WA S N Y D R WP W v WD AP D e YD S e S0 Th SR D A o

NARRATION: "IN THIS MANUFACTURING EXAMPLE, THE QUTPUT FROM FUNC-
TION #1, ASSUME STRUCTURE AND METHOD OF MANUFACTURING
(POINT TO IT) WHICH IS SELECTED STRUCTURED METHOD OF
MANUFACTURING (POINT TO IT) BECOMES OUTPUT TO TWO
OTHER FUNCTIONS, ESTIMATE REQUIREMENTS, COST, TIME TO
PRODUCE, (POINT TO IT) AND DEVELOP PRODUCTION PLANS.™

2405 1
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|
}

AUTHORING CONCEPTSl ARROWS -"BRANCHING®

Sececreo SELECTED
STAUCTURE STAUC TURE
| assume & oF wra taTmaTe Ansuut o | orwa | Earmare |
! ,l'mvxo' ¥ coar. Tees S  uarioo ¥ coar. g
or wa | 10 PROOUC oF wea \ 10 ProOUCY|
TENTATIVE
CONCEPY
TENTATIVE o
TN el
roANS LANS

INSTRUCTIONAL OBJECTIVE: To show a manufacturing example of
arrows  branching and to reinforce
branching concept.

CONCEPT: The same output data is sometimes used
by two functions.

- P e Y R D = . s = AR R D D . G W am D W T P mm e % =

NARRATION: "IN THESE EXAMPLES, THE SAME OUTPUT BRANCHES OFF INTO
TWO  DIFFERING CATEGORIES OF [INFORMATION AND IS
LABELED ACCORDINGLY.

(POINT TO EXAMPLES AND EXPLAIN DIFFERENCE)

(LEFT SIDE) ... OUTPUT FROM FUNCTION #1, ASSUME A
STRUCTURE OF MANUFACTURING BRANCHES INTO TWO DIF-
FERING CATEGORIES "SELECTED STRUCTURE OF MANUFACTUR-
ING GOES [INTO FUNCTION #2, ESTIMATE REQUIREMENTS,
CO3T, TIME TO PRODUCE; WHILE 'TENTATIVE CONCEPT' GOES
TNTO FUNCTION #3, DEVELOP PRODUCTION PLANS.™

(SAME KIND OF EXPLANATION FOR RIGHT SIDE)

2-406
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|

AUTHORING CONCEPTS[ ARROWS: "BRANCHING”

CONTROLS. JUBT LIXE wWPUTS. CAN BRANCH
AND BE USED BY TWO FUNCTIONS
SUAUL TANEOUSL Y

AN “ra. PLAN

e I

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the way

CONCEPT:

- - -

NARRATION:

control data arrows can branch.

The same control data is sometimes used
by two functions. g

D = A " - S e T e - P e e W G Ve W e

"THE OQUTPUT 'MANUFACTURING PLAN' FROM FUNCTION =1, ‘
PLAN FOR MANUFACTURING BECOMES A CONTROL TO FUNCTION |

#2 AND FUNCTTON #3 AND CAN BRANCH JUST LIKE INPUTS." ;
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AUTHORING CONCEPTSLRROWS = *JOINING®

EXAMPLE.

PROCURED ITEMS PAOOUCTION ITEMS

sROOUC Tiow '
> ITEMS & l
TOOLS

FRNGHED SUB-PARTS

80.y n

INSTRUCTIONAL OBJECTIVE: To teach an understanding of how data
arrows can join together.

CONCEPT: Two categories of input data arrows can ‘
join together to become input to one v
function. :

3

"""""""""""""""""""""""""""""""""""""""" i

NARRATION: "IN THIS MANUFACTURING EXAMPLE, THE INPUTS OF —H

]4

'PRODUCTION ITEMS' (POINT TO THEM) AND 'FINISHED SUB- !
PARTS' JOIN TOGETHER TO BECOME THE INPUT KNOWN AS ¥
'PROCURED ITEMS.' i

i
"THE LABELS TELL US HOW THE JOINING QCCURS." r




FTR110410000U
& Septemper .5&2

AUTHORING CONCEPTS| ARROWS - °JOINING®

_ J— i

QTHER vaLD FoRMa

saGcuagp "ROOUCTION ITRMS PROOUC TION PROOUCTION ITEMS

ITEMS ‘
] A
CONTROL (|

mtﬁ {

rame & ‘

TooLs :

|

. .

ARODUCTION TEMS PROCURED MeEMa

89-1 2

INSTRUCTIONAL OBJECTIVE: To show a manufacturing example of now
arrows can join together.

CONCEPT: Two categories of input data arrows can
join together to become input to one
function.
| ¢
NARRATION: "THESE MANUFACTURING EXAMPLES SHOW HOW TWwO CATEGORIEZ
OF INPUT -DATA CAN JOIN TOGETHER TO BECOME INPUT 70 :
ONE FUNCTION." h

2-409
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I

|
AUTHORING CONCEPTS l ARROWS-FEEDBACK"

=), -
r R -

Asvaw )
ORAPTY SPECIFICATION APPRQVED
WATH OS01AN CHANGER ousian

+

)

a9-« 8

INSTRUCTIONAL OBJECTIVE: To teach an understanding of how data
that feeds back is represented graphi-
cally with arrows in [IDEFg function
modeling.

CONCEPT: Certain data may become altered after »
discussion with involved personnel and ]
feedback to become reprocessed.

- - > Y W W > - W D A WP = AR D e A = W A T W WD YR D N W G S R4S M W T e

NARRATION: "IN THIS MANUFACTURING EXAMPLE 'COMMENTS' FROM THE
REVIEW FUNCTION FEEDBACK TO THE DESIGN FUNCTION AS A |
CTONTROL (POINT TO IT) WHILE ‘DRAFT SPECIFICATIONS !
WITH DESIGN CHANGES' FEEDBACK FROM THE  REVIEW H
FU?CTION TO THE DESIGN FUNCTION AS AN INPUT (POINT 10 h
IT). '

o CONTROL DATA FEEDBACK ARROWS ALWAYS GO OUT
AND QVER.

o INPUT DATA FEEDBACK ARROWS ALWAYS GO OUT ANC
UNDER. "




F TR 106100000 *
& Septemper 19&3

AUTHORING CONCEPTS | DECOMPOSITION

[ ] FUNCTIONS ARR COMPAISED OF SUSFUNCTIONS

® OECOMPOSITION I8 AN "EXPLOSION’ OF DETAL (LEVEL BY LEVEL)

[ ] OATA CONMBTENCY 18 AEQUINED (LEVEL BY LEVEL)

[ ] COTASLISNES MOODEL MERARCNY AND NOOE NUMBERING

BO-¢ »

INSTRUCTIONAL OBJECTIVE: To teach an understanding of IDEFg
function model decomposition.

CONCEPT: Decomposition 1is a breakdown process.
Decomposition always proceeds from
higher to 1lower Tlevels to uncover »
detail.
i REFERENCE : AFWAL-TR-81-4023/INTEGRATED COMPUTER -
/ AIDED MANUFACTURING (ICAM), Architec-
ture-Part I, Volume [V - Function 11

Modeling Manual (IDEFQ)

SEE: "Communication by Gradual Exposition of |
Detail." Section 2, #2.3.2, pg. 12 |

- > " > "D P LD D LD YDy W W =S T W D " =S e P e N W R e e B W P R o D W

NARRATION: “DECOMPOSITION IS A BREAKDCWN OF A PROCESS, OPERA-
TION, ACTION, OR ACTIVITY FROM THE TOP-DOWN. "

: (TALK TO CHART)

2-411 {
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|
|

AUTHORING CONCEPTS| DECOMPQSITION

INSTRUCTIONAL OBJECTIVE:

CONCEPT:

REFERENCE:

NARRATION:

|
!
7 PROVION MATEMALS |

(
i

AMD REBOURCES i
innl >
PRRFOAM MFQ i
—

To teach an understanding of [DEFg

function model decomposition.

A function contains sub-functions 1in
lower levels of decomposition.

AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM}, Arcnitec-
ture Part [[, Volume [V - Function
Modeling Manual (IDEFg)

“Communication by Gradual Exposition of
Detail." Section 2, #2.3.2, pg. 12

- > B - - - - - - > P Y = W =t e P R - .-

"THESE ARE THE SUBFUNCTIONS CONTAINED IN A TOP-DOWN-

' STRUCTURE BREAKDOWN OF THE FUNCTION:

MANUFACTURE PRODUCT"

RNa 2% 130000
N
t

1 kS
1752
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AUTHORING CONCEPTS | DECOMPOSITION

INSTRUCT!L

A

) r————lﬁ
LARGE 3OXES ARPAESENT
A HGMER LEVEL OF DIAGAAMMNG '
SMALL BOKES REPRESENT

THE DRCOMPOSITION OF THE
FUNCTION ASSOCIATED WITH

ke E@i?r

ONAL QBJECTIVE: To teach an understanding of [DEFg
function model deccmposition.

CONCEPT: Decomposition always occurs in a gen-
eral to detailed manner.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM), Architec-
ture-Part I, Voiume [V - Function
Modeling Manual (I2EFq)

SEE: "Communication by Graduatl txposition of
Detail." Secticn 2, =2.3.2, pg. 12

NARRATION: "DIAGRAM REPRESENTATION QF TOP-DOWN-STRUCTURE BREAK-

DOWN ALWAYS PROCEEDS FROM A MORE GENERAL TO MORE
DETAILED VIEW IN WHICH LARGER BOXES REPRESENT A HIGH-
ER LEVEL OF DIAGRAMMING AND SMALLER BOXES REPRESENT
THE DECOMPOSITION OF THE FUNCTION ASSOCIATED WITH
EACH LARGER BOX."




o FTRIZGL.CO0C.
g Segtemoer L5&3

AUTHORING CONCEPTS| DECOMPOSITION
1

MORE GENERAL
A

l
v

MORE OETALRD

INSTRUCT IONAL O0BJECTIVE:

CONCEPT:

REFERENCE:

R e e

To teach an understanding of IDEF,
function model decomposition.

Decomposition always occurs in a gen-
eral to detailed manner.

AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM), Architec-
ture-Part I, Volume [V - Function
Modeling Manual (IDEFp)

"Communication by Gradual Exposition of
Detail." Section 2, 42.3.2, pg. 12

- - e - e = =~ = - -

NARRATION: "TOP-DOWN-STRUCTURE BREAKDOWN ALWAYS PROCEEDS FROM A
MORE GENERAL TO A MORE DETAILED VIEW."
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INSTRUCTI

CONCEPT :

REFZRENCE:

NARRATION:

- - b I
AUTHORING COMUEPTS DECCOMPULITICN
- Ca - . e
)O-N!u(n A»no-vs
1
!
|
R ARROW RRL NL I APHEAR
~ . Tw DECOWMPOIND OIAQMAM
- ot <
)
iy ¥ -
i
()
\ AFROW Wi MY APPEAR
. | S, Om BARERT TINGRAM
|
- [
—— k >
S S
\E
s0-2 X

CONAL OBJECTIVE: 7o <zacn an unaersianging of wnat nag-
in t

pens Lo certain 1ata he decomposi-

tion process.

Tunnelled arrows indicate that the dats
conveyed Dy Tnese arrcows is not  rele-

<
2+

vanT T3 A gsastoouiiir level of detal

APAAL-TR=31-2000 (NTZGRATED SOMPUTER
AIDEDS MANLZACTIRING TTTAMT, Arcnitec-
ture-23art 1., JZiume IV - Function
Moceling Manuei ({C2EFG,

[ ol

Tunnelied Arrows, Section 3, =23.2.5,
Pg. 38

"SOMETIMES WE WANT 70 SHOW AS MUCH JATA A3 POSSIBLE
ON THE HIGHEST LEZVEL DIAGRAM. Y WE FIND THAT  OUR
PROJECT SCOPE [S NOT CONCERNEZ WITH ALL THE DATA WE
HAVE INDICATED, WwE HAVE A ZONVENTION FOR SAGWING DATA
AT HIGHER LZVELS AND JROPPING [T ALTOGETHER IR HAVING
IT “ISAPDEAR AND REAPPEAR LATEZA AT A LOwER LEIVEL TF
DECOMPOSITIO

I3

x
(
I
f
[
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AUTHORING CONCEPTS | DECOMPOSITION

A MOOEL ORGAMIES OIAGAAME WTO &
STRUCTUREOD OECOMPOSITION

A-Q—p CONTEXT

AQ —& FAST LEVEL
OF OECOMPQUTION

SECONO LEVEL . OF OECOMPOSITION

89 -4 »n

INSTRUCTIONAL OBJECTIVE: To show examples of decomposition in a
manufacturing environment.

CONCEPT: Decomposition always occurs in a top-
down manner, proceeding from a more »”
general to a more detailed level. :

NARRATION: "IN A MANUFACTURING CONTEXT MORE GENERAL PROCEEDS 4
FROM AN A-0 CONTEXT (THE WHOLE SYSTeM, 70 THE AQO :
CONTEXT (FIRST LEVEL OF DECOMPOSITION) TO THE Al - A6
(SECOND LEVEL OF DECOMPOSITION)."

i g e N SRS TG
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B A e L,
S SUDLENLED | am7
\
AUTHORING CONCEPTS | NGDE NUMBER
HOICATRS
¢  DAQRAM TEXT FEQ JLOSSARY
®  LAVEL OF MEENARCNY (DNCOMPOSITION]
o PARENT OAGAAM
®  LOCATION Ss PAAENT DIAGRAM
39 32

{NSTRUCTIONAL OBJECTIVE: To teach an understanding of how Ncae
numbers function 1in [DEFg  function

modeling.
CONCEPT: We need a way to differentiate among
different levels of decomposition.
REFERENCE: AFWAL-TR-81-3023/INTESRATED COMPUTER
AIDED MANUFACTURING TICAM], Archizec-
ture-Part [I, Volume [V - Function

Modeling Manuai (IDEFg;

SEE: "Node Number," Section 3, #3.2.1.1,
pg. 32

- e o i  n T G 4R - e D e A N W e e AP R = A D A W e D P W s = D e W WP AP W Nm A e

NARRATION: "NODE  NUMBERS HELP TO MAINTAIN CONSISTENCY CF
FUNCTION  MODEL DIAGRAMS FOR B30TH MODELERS  AND
REVIEWERS.”




FTR1104 200000
6 Septemzer 1¥&83

AUTHORING CONCEPTSJ NODE NUMBER

NODE NUMBEA CORREIPONDS TO

PONITION IN HIERARCHY

A-0Z TOP LEVEL (CONTEXT)

AO = FIAST LEVEL

Pa

A12ZPARTIAL

INSTRUCTIONAL OBJECTIVE:

CONCEPT:

ATIAL N
arl DECOMPOSITION . R STy
23f g a0

}

L]

CE;3}Y- Lj?cﬁk- ’
o€COMPOSITION - ‘_ [i‘:—-l

[ang

80-4 X

To show example of how node numbers are
used in [DEFQ function model diagrams.

Each function box has its own number
identifying it in the sequence of de-
composition.

- - - A W - - -

NARRATION: "IN THIS EXAMPLE A-O REPRESENTS THE TOP LEVEL. ALL
OTHER LEVELS ARE DECOMPOSITIONS OF SUBSEQUENT LEVELS
AND ALWAYS PROCEED FROM MORE GENERAL TQO A MORE
OETAILED LEVEL OF DECOMPOSITION."

2-418




FTR1L20410CU0S
o Septemper 15&2

AUTHORING
PROCEDURES PROCESS

©® OEFINE CONTEXT, VIEWFONT AMD FURPOSE
@  SOUMD THE CONTEXT

® COLLECT DATA

@  LIST DATA AND FUNGTIONS

® CLUSTER DATA AND FUNCTIONS

®  ORETCM OATA AND ARROWS (LAYOUT)

® AEFPE LAYOUT

@ CONGTRUCT FRO'S. TRXT AND GLOSSARY
WdERE NEEORO

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the pro-
cess involved in IDEFp function model-

ing.
PROCEDURE : (Follow steps outlined on chart.)
REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER

AIDED MANUFACTURING (ICAM), Architec-
ture-Part II, Volume [V - Function
Modeling Manual (IDEFg)

SEE: "Authoring Process," Section 6 (A11)

- D > D P D D P D P = D - - P WA P D S WY m D T w  An R P S WS W AR R R W R -

NARRATION: “THE AUTHORING PROCESS ENTAILS FOLLOWING THE SPECI-
FIED AUTHORING PROCEDURES OUTLINED ON THIS CHART."

(TALK TO CHART)




IR ESUTIRNS ¢ S181

- oLentenber (9e7

AR

AUTHORING |
PROCEDURES| ORIENTATION OF MODELS

INSTRUCTIONAL OBJECTIVE: To

PROCEDURE :

REFERENCE:

NARRATION:

DEFHMTIONS

® GONIEXT (sus.ECT)

Tl SCOPE OR BOUNDARAKS OF THE
SUBJECT MATTER

@ VEWPOMT (MAS)

THE PERSPECTIVE FROM WIICH A
SUBJECT 18 ANALYZIRD

© PuRPOBg (OBECTIVE)

THE AEASOMIS) A MOOKL i3 CAEATED
THE WAYS TMAT IT COWLD 88 usED

89 -2 o

teach an understanding of the se-
quence and orientation of mode's.

Orientation of models incluges Jde“ining
context, viewpoint, and purpose.

AFWAL-TR-81-4023/INTEGRATED CIMPLUTER
AIDED MANUFACTURING . ICAM,, Adrzrizec-
ture-Part [_, Joiume L) - Furctior
Modeling Manual {IDEF~

"Orientation of Models, ' Zeciicn =
(A11)

(TALK TO CHART)

"THE CONTEXT, OR SUBJECT (S THE sSC2PZ, IF ® NIA-IL.

OF THE SUBJECT MATTER BEING MODELZC.'

"THE VIEWPQINT, OR BIAS [S THE PERCPECTIVE 5 M 4= -
A SUBJECT IS ANALYZED."

"THE PURPOSE, OR OBCECTIVE IS THE RELISN 75 =il n]
WHY THE FUNCTION MODEL [S CREATZZ TrAT 11, 70 wA'!
THAT THE FUNCTION MODEL COULZ 3B .Cel.

2-420




TR—— T Y
{
FTR11G4100000

& Septemper _%&3

AUTHORING

PROCEDURES | BOUND THE CONTEXT

WITHEN
T8 BOX
8 MOOEL

CONTEXT

SURROUNDING
ENVIRONMENT

THE INPUTE CONTAOLE QUTPUTE. AND MECHAMEMS
OEFINE THE INTERFACE QETWEEN THE MODEL CONTEXT

AND THE SUAROUMDING ENVIROMNMENT. 80-2 k

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the
“context" information into which every
IDEFy function model fits.

PROCEDURE : Decide context (subject) definition
from surrounding environment.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM), Architec-
ture-Part I, Volume IV - Function

Modeling Manual (IDEFp)

s SEE: "Bound the Context," Section 6 (Al1)

- - W D D n > - YR S = A R W R = W e W M e = e A e e W =

>,

NARRATION: “MODEL CONTEXT DEPENOS ON THE DEFINED PURPQSE OF THE
FUNCTION MODEL AND THE WAYS IN WHICH THE FUNCTION
MODEL INPUTS, CONTROLS, OQUTPUTS, AND MECHANISMS
INTERFACE WITH THE SURROUNDING ENVIRONMENT."
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FTR G OUCOL

s hentenler JAnl
i

AUTHORING

PROCEDURES | DATA COLLECTION
now
® READ RELEVANT REFERENCE MATERIAL
¢ INTERVIEW EXPERTS
¢ OBSERVE THE SYSTEM IN PROGRESS

se-¢ 7

INSTRUCTIONAL COBJECTIVE: To teach an understanding of the pro-

PROCEDURE :

REFERENCE:

NARPATION:

cedure of collecting data for IDEFy
modeling.

1) Read relevant reference material
2) Interview experts
3) Observe the system in progress

AFWAL-TR~81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (iCAM), Arcnitec-
ture-Part 1[I, Yolume [Y - Function
Modeling Manual (IDEFg)

“Data Collection," Section 7 (All;

- - - - - T D S YR M W A = e e =

"OATA COLLECTION INVOLVES READING RELEVANT REFERENCC
MATERIAL, SUCH AS ORGANIZATIONAL CHARTS, INTZRVIEWING
EXPERTS, AS WELL AS, OBSERVING THE SYSTEM I[N
PROGRESS."

2=u27?

ya r-r‘"j
I
|




FTR110410000GU
8 Septemper iv&Z2

AUTHORING
PROCEDURES | DATA COLLECTION

WHAT:

« DEFINITIONS
* FUNCTIONS

* DATA

89-¢ .

INSTRUCTIONAL OBJECTIVE: To teach an understanding of what kind
of data to collect for IDEFg modeling.

PROCEDURE : Collect definitions of terms. Collect H
names of functions and subfunctions
being modeled and collect data involved
with functions and subfunctions being
modeled.

- - > -y - S v = R = >y o Uy e S = D A G e R W e G TP L R e T e -

!

I

NARRATION: “DATA COLLECTION IS GATHERING DEFINITIONS OF TERMS, ]
FUNCTIONS, AND DATA." {

l
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FTR110410C00U
& Septemper 15&32

AUTHORING
PROCEDURES | LIST DATA AND FUNCTIONS

e orraaii. ol P :
EE gt S2ES |

|
.5 Lo Adget “Uleass Schadeis TR - —— g6-.

INSTRUCTIONAL OBJECTIVE: To teach an understanding of how to
list data and functions.

PROCEDURE: List data and functions. ‘
................................................................. »
NARRATION: “LISTING DATA AND FUNCTIONS IS ORGANIZING THE DJATA y
COLLECTION GATHERED FROM READING RELEVANT REFERENCE 3

MATERIAL, INTERVIEWING EXPERTS, AND OBSERVING THE \

SYSTEM IN PROGRESS." 1

g

|

i

t

iq

; 2-424 A

\




FTR110410000U
8 September 1983

AUTHORING
- PROCEDURES

CLUSTER DATA AND FUNCTIONS

89-2

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the pro-
cedure wused for gathering data used in
IDEFg function modeling.

PROCEDURE: Cluster data and functions.

NARRATION: "CLUSTER DATA INTO INPUT DATA, CONTROL DATA, AND 1
QUTPUT DATA.

"CLUSTER  SUBFUNCTIONS  INTO  RESPECTIVE  FUNCTION
r CATEGORIES."




FTR110410000U
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AUTHORING
PROCEDURES | A-O DIAGRAM
PROCUC TI0N AEOWREMYRT ouoas 168 CAPACHY
=or LOA® e1ATVS FROG S
asavet amasee
0P OABERG. WA TEmAL foumas |J0008 scadne
woATASS AMPORIS
Ve e cree——

ASPOS: 10 GEATEY FORNG & Nl SOMANRA NS FROCESS WoaN
AT CAUGE O PAL TO ANTIODAIS RLPPLaRS

YRWPOWmT BASAGES OF PRI TON
A AND COWTROL

- 1—' CONTIRT AGAMT BELEASE SCHAOMAL Jomes 89 - ¢ 4

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dure for diagramming the information in
the A-0 level (the whole function).

PROCEDURE:: Organize data and functions into dia-
gram form according to IDEFQ function v
model methodology.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER 1
AINED MANUFACTURING (ICAM), Architec- ‘
ture, Part [I, Volume IV - Function '{
Modeling Manual (IDEFQ)

SEE: "A-0 Diagram," Section 6, #6.1.2, g
Pg. 85 i

h ]

R e TP M D L W S L e P P D A T R L e = W -

s NARRATION: “THE A-0 LEVEL DIAGRAM REPRESENTS THE WHOLE FUNCTION
BEING MODELED COMPLETE WITH ITS [INPUT, CONTROLS,
QUTPUTS, AND MECHANISMS (NOT SHOWN ON THIS DIAGRAM).
CAN ANYONE NAME SOME MECHANISMS BY WHICH THE ADJUST '
4 RELEASE SCHEDULE FUNCTION [S ACCOMPLISHED?"

-

e
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AUTHORING ‘
Pnocsounes[ LAY OUT DIAGRAM ‘

. T

!

—— f

=, :

!

1

|

AQ T wsant sesnes scavas | — ]

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dure for laying out the A0 diagram (the
next Tlower level of subfunctions in-
volved in the whole system).

PROCEDURE: Determine next lower level of subfunc- ?
tions involved in the whole function
. being modeled and lay out the function =
! boxes from left to right.
REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER 'j

AIDED MANUFACTURING (ICAM), Architec-
ture, Part I[, Volume IV - Function .
Modeling Manual (IDEFp) ,

SEE: "Generate Function Boxes," Section 6,
46.2.1, Pg. 90

- D n T - - - = - " W " e = - = e " 4 G5 e

NARRATION: "FROM THE INFORMATION GATHERED ABOUT THE FUNCTION
BEING MODELED OETERMINE NEXT LOWER LEVEL OF SUBFUNC-
TIONS, AND ARRANGE THEM IN THEIR FUNCTION BOXES FROM
TOP LEFT TO LOWER RIGHT.”

2-427
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AUTHORING |
PROCEDURES[LAV OUT DIAGRAM

L e 1, 3
f -
- detbnadended 4L t 4 B
OP L 04D romscasr
LOAS ;
!
2009 OROERE. WA TEMAL howitdd '
R ¥ & L
' appmt +
g
.
| 4
Wiact “|roomdes
L)
roR amaany
msace lsumas
~ecs
- | ABAT AELEAGE CHEANL — s9-2 3

INSTRUCTIONAL QBJECTIVE: To teach an understanding of the proce-
dure for adding input data and output
data to subfunctions of the AQ level of
decomposition.

PROCEDURE: Diagram inputs and outputs associated
' with their subfunctions. v

- - - = D e o = - . W D A D D R W D Em e P R D = e S e e

NARRATION: “AFTER THE SUBFUNCTIONS HAVE BEEN LAID OUT, GO BACK

TO THE DATA LIST THAT'S BEEN CLUSTERED AND ADD INPUTS E
AND  QUTPUTS  ASSOCIATED WITH THEIR  RESPECTIVE
{ SUBFUNCTIONS."

2-428
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AUTHORING 1
PROCEDURES luv OUT DIAGRAM
1
A .‘m""l | romcser !
) U3P8CT0 L 0N i
1% —— i
Ez o o ~ |
|
(S ]
™ [ semmt smvssse scomeras j — Be-. 4 b
INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dures for adding output data to the
subfunctions of the A0 level of decom-
position.
PROCEDURE: Diagram controls from data 1ist and »
cluster, ~
NARRATION: “NEXT, ADD ANY CONTROLS ASSOCIATED WITH THE SUB- .
' FUNCTIONS." ’
! ' {




FTrli0aslluln
= Sentemier 9c2

AUTHORING
PROCEDURES 1 LAY OUT DIAGRAM

-
LOam oTaue |

AQ ™7 waamr atiaase soaas r - 89-2 ]

INSTRUCTIONAL O0BJECTIVE: To teach an understanding of the proce-

PROCEDURE :

NARRATION:

dures for adding feedback in the AC
level of decomposition.

Diagram feedback output data arrow ©0
control data.

"IN IDEFp MODELING, CHANGES CR REVISIONS TC THE FUNC-
TION BEING MODELED ARE ACCOMMODATED BY WAY QF FEED-
BACK.  FEEDBACK OQUTPUT DATA ARROWS TO CONTROL ~DATA
ALWAYS GO UP AND OVER."
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FTR110410000U
8 Septemoer 1983

A f
PHOCORING < | REFINE LAYOUT

ARROW LAYOUT AFFECTS READABAITY

.

' ORAW ARROWS ALOMG VEATICAL é_‘ wor D\. f
AND NOMIONTAL LinnES

2. SPACE PARALLEL ARROWS
ACEOUATELY ot

3 MACE AMROWS AND NTERGECTIONS )
A ARASONABLE NSTANCE AWAY FROM >
SOXES AnD §ACH OTHER L]

|
INSTRUCTIONAL OBJECTIVE: To teach an understanding of how to

!
diagram correctly with arrow notation |
in IDEFQ function modeling.

PROCEDURE: Follow "do's" and avoid "do not's"

outlined in the following procedures : i
for refining layout.

NARRATION: (TALK TO CHART)




FTR1104100000
8 Septemcer 19832

f
AUTHORING |
Pnocr‘unesinEnNELAvour

4 COMMECT QPEN-ENOED (PARENT) ARROWS TO 3HOW
ALL THE PLACES AFFECTRD

& A
ok T

6. OON'T USE THE KEY WORDS (DATA, FUNCTION. QUTPUT.
RTC) % LABELING ARROWE AND 8QXES

§0-:

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dure for refining [DEFy model diagram
layout,

PROCEDURE: Follow "do's" and avoid "“do not's” 1in
placing data arrows in their respective
function boxes.

s - o - s = - > D - - > D D W D = Wy an e e W e A e B WD S R W W -

NARRATICM: (TALK TO CHART)

2-432
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AUTHORING
PROCEDURES | REFINE LAYOUT

. BUNOLE ARROWS WITH THE SAME SOURCE ANO THE SAME OESTINATION
@ AND WhHEN IT I8 REASONABLE

EZJ__EE] AATHER THaN EZ]EE?;B

7 OM ANY 3IDE OF A BOK, IT 18 SETTRR TO HAVE NO MORE THAN
FOUR AAROWE

CI—TT e =

& COMTROL FEED-SACKS SHOULD BE SNOWXN AS “UP AND OVER"

892 “

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dure for refining IDEFp model diagram
layout.

PROCEDURE: Follow "do's" and avoid "do not's" in
order to simplify arrow notation for
better communication.

. - - - = N D - . - - WD - e R W WP S S W . -

NARRATION: (TALK TO CHART)




AUTHORING
PROCEDURES | REFINE LAYOUT

9 WNPUT FEED-BACKS BHOULD 88 SHOWN A8 ‘DOWN AND UNOER®

) ‘ ? AATHER 5 I
Than [j_J

10. F AN ARROW SRANCHES ANMG FEEDS MTO SEVERAL BOXES.
OMAW IT AT Tril SALE RELATIVE POKTION

11 0ON'T CROSS ARROWS F POSSM £

O ™ O

INSTRUCTIONAL OBJUECTIVE: Te teach an understanging ¢f the proce-
dure for refining (2EF) function model
diagrams.

PROCEDURE : Foilow "do's" and avoid 'do not's" in

order to simplify arrow notation for
better communication.

- - = = o . P P = s = w8 = - == e = Y T 8 e m e o e W e A e

NARRATION: (/ALK TQ CHART)

2-434
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K
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-

dures uysed in refining an IDEFg
function model diagram layout.

PROCEDURE: Follow "do's" and avoid “do not's" in

order to simplify arrow notation for
better communication.

-----—-----------—-—----——--—--—_—-..—_----------_-_--Q-——-------..

NARRATION: (TALK TO CHART)

A

/
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dure for refining IDEFg function model
diagram layouts.

PROCEDURE: Follow allowed arrow notation and avoid
arrow notation not allowed.

NARRATION: (TALK TO CHART)
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AUTHORING
PROCEDURES REFINE LAYOUT EXERCISE
S Syev g

lk» AR MLNTS & ONIGED FART RED TS

\
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s

FLArelary,
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'
!

INSTRUCTIONAL OBJECTIVE: To review standard arrow notation and

function box layout in IDEFy function
modeling.

- . P e . D D - D . S " - et = " L R Y A Y - e W = - - .

DIRECTIONS: HAVE PARTICIPANTS REFINE THIS LAYOUT ON THE FORM .

INCLUDED THE HANDOUTS ACCORDING TO THE PROCEDURES
JUST COVERED IN THE PRECEDING LESSONS.

f' 2-437
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AUTHORING
PROCEDURES

REFINE LAYOUT EXERCISE

—uK
-
AAAAAAA Sl

INSTRUCTIONAL OBJECTIVE: To review refine layout procedures.

- - D P D D S . a w  W D E E  ED T R YR TP D P D R D W e W

DIRECTIONS: USE THIS FORM TO REFINE THE LAYOUT ON THE PRECEDING
REVIEW EXERCISE.
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AUTHORING
PROCEDURES | FEQ (FOR ExPOMTION ONLY)

A reo
® i3 USED BY THE AUTHOR
@ TO ILLUSTRATE A POINT
@ TO GLAAIPY A DIAGAAM

i
o I8 A DIAGRAM THMAT FALLS OUTSIOC !
THE STMICT MIERAACNHY

o MAY CONTAN WORE THAN SIX BOXES ANO MAVE
PARTIAL ARROW STAUCTURE Le. VIOLATE 1087,
(PUNCTION MODEL) SYNTAX

@ MAY USE OTHEN METHODOLOQGES Le. PERT, CPW. oic.

89- . L]

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the func-
tion and use of a F.E.Q. Diagram.

PROCEDURE : Produce a F.E.Q. for any IDEFy function
model that requires clarificlation.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM), Architec- ;
ture, Part [I, Volume IV - Function :

Modeling Manual (IDEFQ)

SEE: "Creating Supporting Materials," Sec-
tion 6, #6.1.5, Pg. 87

NARRATION: “A F.E.0. IS A SPECIAL KIND OF IDEFp FUNCTION MODEL
OIAGRAM, USED: FOR EXPOSITION ONLY."

(TALK TO CHART)

A S " PR
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AUTHORING
PROCEDURES

FEO (ron exraamion onv) EXAMPLE

IHOP LOAD
- STATUS » FORECAST
LOAD

' XPECTED LOAD

%:;:; ADJUSTMENTS
AQNSTMENTS
SELECT RELEASE
AN ACTIVATION OF 3 BOXES Rilthad ', ScheouLe
TO IWLUSTRATE A PARTICULAR

SCENARIO.

se-z W

INSTRUCTIONAL OBJECTIVE: F.E.Q. (continued) to give a manufac-
turing example of a F.E.Q.

PROCEDURE : Produce a F.E.Q0. for any [DEFg function
model that requires clarification.
REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER 4
AIDED MANUFACTURING (ICAM), Architec-
! ture, Part [I, Volume [V - Function

Modeling Manual (IDEFj)

SEE: "Creating Supporting Materials," Sec- 4
tion 6, #6.1.5, Pg. 87 \

8 D S - - e S T S W S - . A% T e = A = = -

NARRATION: "THIS IS AN EXAMPLE OF A F.E.O0. N A MANUFACTURING i
CONTEXT. 1

"THIS F.E.0. DIAGRAM HAS ONLY A PARTIAL ARROW STRUC-
TURE USED TO ILLUSTRATE CERTAIN INPUTS, CONTROLS, ANC
OUTPUTS OF A PARTICULAR FUNCTION THAT THE AUTHOR
WISHES TO CLARIFY."

i
(TALK TO CHART) 4

b
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ep-2z 66

INSTRUCTIONAL OBJECTIVE: F.E.Q. (continued) to give a manufac-
turing example of a F.E.O.

PROCEDURE : Produce a F.E.0. for any IDEFp function
model that reguires clarification.

NARRATION: "THIS IS ANOTHER EXAMPLE IN A MANUFACTURING CONTEXT."
(TALK TO CHART)

2-441 \
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‘ AUTHORING

: PROCEDURES [TEXT
[T1]

AS18 7 - 1§ 4 FEO WOR om vy

CAAMFICATION vEIW OF GAGRAN A018. ABJET RELSASE SCremAL

Toul 4018 P40 SNOWE AN JAPANIES YEW OF L9.0eT MRLIAM SCIMBAY
FOR AEASEA'S CLARGA TR

4016 M - WOWE Nl EISPS GWOLYED B ABARTING THS SNOF LOAR FOR
ASTUAM CONBITIORA BASES OR TWE AnD
L0AS A QM B Om twg MOP 1O WIST Teg MW
PRSONE TIONE AEQUINEMENTAR

MBS ABAMTMENTE TASS Nl FORM OF MEVIISS CCHESWAGIS & Thal D9
Ol 1O W TING OF THE LOAD SATER ANOP QRPEAE AP WA TOAML SHOAYARSS.

01y | aBeeT mELAASS SChSSAS TR1T jonml [ —

se-2 8

INSTRUCTIONAL O0BJECTIVE: To teach an understanding of the func-
tion and use of “text" in IDEFg
function modeling.

PROCEDURE: Produce a text for a diagram that gives
a brief overview of the diagram. .
REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER ‘
AIDED MANUFACTURING ({iCAM), Architec- ’ 4
ture, Part II, Volume [V - Function
Modeling Manual (IDEFq; ¥

SEE: "Creating Supporting Materials," Sec-
tion 6, #6.1.5, Pg. 87

D - - - - - A oy e = W TS S A P = 48 Am P W e = e =

NARRATION: "ANY TEXT THAT ACCOMPANIES A DIAGRAM [S BRIEF, LES !
THAN ONE PAGE IN LENGTH, AND PRESENTS AN OQVERVIEW 3 :
THE IDEFy FUNCTION BEING MODELED.

AR Y]

15 "THE PURPOSE OF THE TeXT IS FOR CLARIFICATICN AND IS
: INTENDED TO FILL IN ANY MISSING INFORMATION NOT COM-
MUNICATED BY THE IDEFp MQDEL DIAGRAM."

2-442 M
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AUTHORING |
PROCEDURES 1 GLOSSARY

ISFRGTED LOAS - (OAF AS FORECASTER FOR MRW SO/ T J
ADMa IumRaYe - ABAISTER LOAS FOM AGTUAL BEW FROSNG 10N ‘
LOAS COmNTIOR
aaroat @ mw sarea

amronte - ot ¥ An® womm

ASGADE AVARASMNY -

. agra 3
AMOR PRSOEAS AVALASRSTY '

101 TED S4ame - THE SETRIATE OF SNOP LOAD CORBITIONS
FOR AR PRI TVON CREGA LOASERA.

M AMESS ARLSASE BATES - 04 MG M AmS FOR ARLAGE OF W
PROSUE 108 ORBERE LAMES ON &"~l

- ]
L]
0P LOMD SYATUS - OUWARERT AVARASR/TY OF P LOAS l

ARLAGE CEGWME- SOMESLA FOR AMLAASE CRBOAS FOR

AW PROBNNS IO,
- . ros A TRAML 8.
AROUBETnT Y - [T e} sOR amw

019019 r-. AGANT RELEASS SORRIMAE WL.OMSANY r_

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the func-

tion and use of the glossary to IDEFg
function modeling.

PROCEDURE: List all terms that require clarifica-

tion of definition. 4
REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER

AIDED MANUFACTURING (ICAM), Architec-

ture, Part 1[I, Volume IV - Function

Modeling Manual (IDEFQ)

SEE: "Creating Supporting Materials," Sec- _
tion 6, #6.1.5, Pg. 87 ‘

- D - - - T D D S D e VR D A S S D e A WD D 4D g e A WS s W

NARRATION: "THE PURPQSE OF THE GLOSSARY IS TO DEFINE TERMS AS
THEY ARE USED IN ANY SPECIFIC IDEFy FUNCTION MODELING
CONTEXT."
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-

PROCEDURE:

REFERENCE:

e am e o- .-

NARRATION:

Fir.

7 SNSRI Y O
z oSeptemper (9&2

AUTHORING |
PROCEDURES | DECOMPOSITION

h - D W S D = o e e S S S D D wn e e WP U e D W s e =

¢ AUTHOR A DIAGRAM

o VERFY ANO ARFINE

o DECOMPOSE MM ITERATE

89 a0

dure in decomposing an IDEFp function
model .

1)  Author the specific level of the
IDEFg function model.

2) Verify and refine that level of
the IDEFy function model. v

3) Decompose and iterate the IDEFp
function model.

AFWAL-TR-81-4023/INTEGRATED COMPUTER .

AIDED MANUFACTURING (ICAM), Architec-
ture, Part I, Volume [V - Function

Modeling Manual (IDEFQ) ]

“Author Activities," Section 6, #6.1.7,
Pg. 88

(TALK TO CHART)

"THE FIRST STEP IN IDEFy AUTHORING PROCEDURES IS TO
AUTHOR A DIAGRAM, THEN ?O THINK ABOUT, VERIFY, AND
REFINE THE DIAGRAM IN QORDER TO COMMUNICATE THE IN-
TENDED MESSAGE, AND FINALLY TO DECOMPOSE THE A-0
LEVEL AND [TERATE THE IDEFp FUNCTION MODEL 8Y THE XIT
OR MEETING PROCESS."

T e 2 D = AT S
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AUTHORING
PAOCEDURES | DECOMPOSITION PROCESS

CHOOSE 8OX FOR DRCOMPOBITION

COLLECT DATA

BOUND CONTEXT

CLUSTER OATA AND FUNCTIONS

GHATCH POXED ANDO ARROWS (LAY OUT DIAGAAM)
AP LAYOUT

|
‘z
CONPINN MITERFACE WITH PARENT . |
SN0 OUT T FOR AEVEW (VERFY) i

|

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-

dures for the decomposition process of
IDEFg function modeling.

PROCEDURE : (As outlined on chart)
P
NARRATION: (FOLLOW THE STEPS QUTLINED ON THE CHART) 3
i
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: P OMGRAMUING. | SMALL BOAES NEPRESELT e i

ORCOMPORITION OF THE FUNCTION ASSOCIATED |
| WITH GACH LARGE 8OX i '
1 i
' S | i |
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59t

INSTRUCTIONAL (QBJECTIVE: To teach an understanding of the proce-
dures used in decomposing an [JEF-
function model.

PROCEDURE: Start with A-0 level (the whole func-
tion) and break the A-0 level into its

subfunctions. 1

. - - e - s S . - . P . P = = A . - - = -

NARRATION: (TALK TO CHART);
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™ MORE GENERAL DAGRAM

MORE GENERAL

./ , | ]

T Wr =74 |
v 7 j

VOAE DETALED I

INSTRUCTIONAL OBJECTIVE: To teach an understanding of authoring \
decomposition procedures. ‘

PROCEDURE: Decompose functions from a more genera!l
level to a more detailed level of
decomposition.

- - - . Y W D D D D > S D Wy > A = A R A D T T T e b = T e T e e e -

NARRATION: "ALL DECOMPOSITIONS PROCEED FROM THE A-0 LEVEL 7O
NEXT LOWER LEVELS OF DETAIL." |

!
t
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AUTHORING '
PROCEDURES | DECOMPOSITION

A MOOEL ORGANIZES DIAGRAME INTO A
7 STRUCTURED DECOMPOSITION

A-G —p CONTEXT

AG —p FARST LEVEL
OFf DACOMPONTION

80-2 92

INSTRUCTIONAL QBJECTIVE: To teach an understanding of authoring
decomposition procedures.

PROCEDURE: Proceed from the A-0 context to the
. first level of decomposition, and then
to the second level of decomposition.

- - . = s W . e A M s = . = Y= D W M W R R e MR e e T =

NARRATION: “THIS IS AN EXAMPLE OF THE DECOMPOSITION PROCESS IN 4
MANUFACTURING ENVIRONMENT."

(TALK TQ CHART)
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THig 18 CJ BELOW
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COM COOES ARE WIMTTEN ON THE OECOMPORED DIAGRAM

AS THEY APPEAR ON THE PARENT DIAGAAM

INSTRUCTIONAL OBJECTIVE: To teach an understanding of authoring
decomposition procedures.

PROCEDURE : Keep track of ICOM notation throughout
the decomposition process. ;
REFERENCE: AFWAL-TR-81-4023/INTEGRATED CCMPUTER ?
AIDED MANUFACTURING (ICAM}, Arcnitec-
ture, Part I[[, Volume [V - Function

Modeling Manual (IDEFQ)

SEE: “*Coding Boundary Arrows“ Section 3,
#3.2.3, Pg. 37

- . - - = AP S D W YD B N G AR A R e R W e AR e G e e

NARRATION: (TALK TO CHART)

"REMEMBER THE ICOM CODES:

INPUT
CONTROL
ouTPUT
MECHANISM"

XTOO
(T L TR 1}
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of authoring
decomposition procedures by using a :
manufacturing example.

PROCEDURE: Keep track of ICOM notation throughout
the decomposition process by using ICOM
codes. »

NARRATION:  "THIS IS A MANUFACTURING EXAMPLE OF HOW THE USE OF i
ICOM CODES ARE USED TO HELP CLARIFY THE UNDERSTANDING 1
OF THE IDEFQ FUNCTION MODEL THROUGHOUT THE DECOMPOSI- :
TION PROCESS.

"MECHANISMS ARE NOT FREQUENTLY SHOWN IN GENER:C i
MODELS BECAUSE THIS IS WHERE THE DIFFERENCES OCCUR |
AMONG AEROSPACE MANUFACTURERS.

“BUT, THE MECHANISMS ARE USUALLY SHOWN IN THE LOWEST
LEVEL OF DECOMPOSITION."
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of authoring

decomposition procedures by wusing a
manufacturing example.

PROCEDURE : Keep track of the ICOM notation b
throughout the decomposition process by !
using ICOM codes.

R S e e L S T T D e vt = = - - . D D e = e = - e W - -

NARRATION: "THIS IS A FURTHER MANUFACTURING EXAMPLE OF HOW THE ‘
USE OF ICOM CODES ARE USED TO HELP CLARIFY THE UNDER-
STANDING ~OF THE [DEFQ FUNCTION MOOEL THROUGHOUT THE
DECOMPOSITION PROCESS."




AUTHORING
__ PROCEDURES |DECOMPOSITION

TUNNELLED ARAROWS

ARROW WL NOT APPEAR
ON ORCOMPOSED IAGAAM
=

ON PARENY DIAGAAM

(l) ao-t @

()
-~ ARROW WAL NOT APPEAR

INSTRUCTIONAL OBJECTIVE: To teach an understanding of what

PROCEDURE:

NARRATION:

happens to certain data in the
decomposition process.

Tunnelled arrows are utilized to vary
the data detail at the appropriate
model level.

-t - . > " = T e S D W W U UL A - WP T N Wb W= W W

"SOMETIMES WE WANT TO SHOW AS MUCH DATA AS POSSIBLE
ON THE HIGHEST LEVEL DIAGRAM. IF WE FIND THAT OLR
PROJECT SCOPE IS NOT CONCERNED WITH ALL THE DATA WE
HAVE INDICATED, WE HAVE A CONVENTION FOR SHOWING DATA
AT HIGHER LEVELS AND DROPPING IT ALTOGETHER OR HAVING
IT DISAPPEAR AND REAPPEAR LATER AT A LOWER LEVEL OF
DECOMPOSITION."

2-452
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AUTHORING _ |
PROCEDURES |DECOMPOSITION

CONTAOL waL NOGT 8€ sHOWN
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»

13 DECOMPOSED DIMGRAM ‘L
]
]

[NSTRUCTIONAL QBJECTIVE: To teach an understanding of authoring
decomposition procedures.

PROCEDURE: Follow tunnelled arrow notation
throughout the decomposition process.

D > D e e D L D e e D e = - = = e - " vm = s A . - - - -

NARRATION: (TALK TO CHART)

'

2-453
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WORKING —o
1P ORMA TION
AUTHOR AND CARATION DATE
PROMCT MAME  ANO AEVISION DATE
DAGRAM
rexy
™
ugssaaa reo
reLo AWORSARY
. C-MUMBER rAGE
oanrwcanon| YOOI newd A0 it of wooe (MAWSOLD)  NUMBER
raL0 N\
y Z N
e ¥ — S

OIAGRAM STATUS PARENT CONTEXT

INSTRUCTIONAL OBJECTIVE:

PROCEDURE :

oa

To teach an understanding of the dia-
gram form used in IDEFy authoring pro-

cedures.

Fill in appropriate information in

spaces provided.

- - - D P > - > W - - n . S e P T SR A P S W D W MU B W % D am L W VR R W

NARRATION: "“DIAGRAM FORM PROVIDES:

1) STANDARDIZATION
2) CONSISTENCY

FOR COMMUNICATION."
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( INSTRUCTIONAL OBJECTIVE: To teach an understanding of context

entry diagram form in IDEFy authoring
procedures.

i PROCEDURE : Use standard [DEFg form with contex:
entry at top right hand corner of form. r

R P D D > P B e > " M o An - 4 wa h e o = - = - = - —— - —— - -

NARRATION: (TALK TO CHART)
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INSTRUCTIONAL OBJECTTIVE:

PROCEDURE :

ge-r N

To teach an understanding of the node
number entry diagram form in [DEFy
authoring procedures.

Use standard [DEFQ form with node num-
ber entry under "node” section at lower
Teft hand corner and "title" at lower
center of diagram form.

D D D L > " P R T e B D e - U S = D - S = - Y = = YR . W 4 - - = - - = b - -

NARRATION:

A

(TALK TO CHART)

2-456
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80-y 72

INSTRUCTIONAL OBJECTIVE: To teach an wunderstanding of the
creation-number entry diagram form in
IDEFg authoring procedures.

PROCEDURE: Use standard IDEFg form with "C-number
entry” Tlocated at the lower rignt hand
corner of the form.

D s - - - - - P = - - = =

NARRATION: (TALK TO CHART)
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AUTHORING
PROCEDURES

REFERENCE EXPRESSION

1O FINO THE DRTARS OF A SOX, USE THE REFERENCE EXPAEIAION TO DENTEY
THE NODE NUMSEA OF THE DECOMPOSED 80X

ARFERENCE EXPAESBION APPEARS

e OUTHMOR ThE 80X
o SELOW THE 80X NUMSER

]

Al

* NO AEFERENCE APPRARS, THE BSOX HAS NOT YET 0EEN DECOMPOSED.

892 T

INSTRUCTIONAL O0BJECTIVE: To teach an understanding of the use of
reference expression diagram form in
IDEFy authoring procedures.

PROCEDURE: List reference expression to clarify
the decompositions.

. - > - ——— W R > " ” D > - W . = P = - -

NARRATION: (TALK TO CHART)

2-458
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of the docu-

mentation node index wused in [DEFg
function modeling.

PROCEDURE: Diagram the functions involved in the ¥
decomposition process in a list form .
according to node index. !

NARRATION: (TALK TO CHART) )

4
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5 Septemoer 15&3

AUTHORING
PROCEDURES| DOCUMENTATION - NODE TREE

AQ
L WANUFAC TUN
¥ PROOUCTY

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the docu-

mentation node tree wused in IDEFQ
function modeling.

PROCEDURE: Diagram the functions involved in the
decomposition process 1in node  tree
form

- " - Y - D = D - VE D A =D W =P mm R S D WS . D ARy W S W -

NARRATION: “THIS IS A MANUFACTURING EXAMPLE QF A NODE TREE USED ‘
TO DEVELOP AN UNDERSTANDING OF FUNCTION DECOMPOSITION v
IN IDEFg FUNCTION MODELING."

A A

i
[
{

i




FTR110410000U
& Septemuer 1983

AUTHORING CONCEPTS
AND PROCEDURES AUTHORING EXERCISE

CASED ON 1HE POLLOWING MODEL MRPOBE AND vEWPONT. CREATE AN
A~0 ANO AD DIAGRAM OF YOUR JOB

PURPOSE: TO UNGERGTAND ANMD COMMMCATE THE FUNCTION OF MY JGS
(PUT YOUR 08 ¢ PERSPECTVE BY DENTIFYING THE ORGAMIATION(S)

YOU ARG PART OF )

YEWPONT: ‘MYSELF" (STATE YOUR BACKOAOUND AND EXPERIENCE)
e

8-t 18

INSTRUCTIONAL OBJECTIVE: To review the IDEFg function modeling
authoring cancepts and procedures

covered in this training manual.

S o D p W A " O D A S = D - D s = P A D . - - . - o an - - " An . - A >

OIRECTIONS: FOLLOW OIRECTIONS ON CHART USING IDEFg DIAGRAM FORMS ;
OR SCRATCH PAPER. WE WILL DISCUSS ANY PROBLEMS !

INFORMALLY.

NARRATION: "“AFTER THE EXERCISE IS COMPLETED TELL THE PARTICI- i
PANTS THAT THIS EXERCISE HAS BEEN TO PROVOKE THOUGHT,
TO PROVIDE PRACTICE, AND TO DEVELOP A BETTER UNDER- }
STANDING OF THE IDEFg MODELING METHODOLOGY.  THE ‘
MODELS WILL NOT BE COLLECTED OR DISPLAYED."
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FTR110410000u
8 Septemper 1963

IDEF,

CONTROL

!

=~ weuT——Pp4 FUNCTION |——pouteur

1

MECHAMISM

COMMENTING
CONCEPTS AND PROCEDURES

b - P

TITLE SLIDE: [DEFg Commenting Concepts and
Procedures
COURSE 0BJECTIVE: To teach an understanding of the

commenting concepts and  procedures
involved in IDEFp function modeling.

- - - - - = D D Gy 4P e Ay TR W D D MR S m D e T D S n R D W W W W e =

NARRATION: "AN [DEFg FUNCTION MODEL GRAPHICALLY SHOWS OQBJECTS
AND/OR INFORMATION PERFORMED BY MEN AND/OR MACHINES
THAT ENABLES YOU TO UNDERSTAND A SYSTEM.

"THIS SECTION OF OUR PROGRAM IS TO PROVIDE YOU WITH ;
THE CONCEPTS AND PROCEDURES ESTABLISHED FOR IDEF; A
MODEL COMMENTING." {

!
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FTR1104100C00
& Septemoer 1582

COMMENTING|
CONCEPTS &
PROCEDURES | LEARNING OBJECTIVES

NARRATION:

- > " Dy - s Y o " e =P B s - P . T = = - -

1 UNDERSTAND THE MPOATANCE OF I0EF COMMENTING
—_—

2 UNDERSTANO THE 0D8F xIT CYCLE
——

3 UNUERSTAND THE ICEF WALKTHRAQUGH MEETING PRAOCEDS
—— .

L) UNDERSTAND THE IDEF LIBRARY FUNCTIONS
——vesrm———

YRR 2

"COURSE LEARNING OBJECTIVES: ‘

TO ENABLE YOU TO UNDERSTAND IDEFqy FUNCTION MODELING,
IN TERMS QF: P

1) THE IMPORTANCE OF IDEF COMMENTING o
2)  THE IDEF KIT CYCLE
3)  THE IDEF WALKTHROUGH MEETING PROCESS

|
|
:
r
4) THE IDEF LIBRARIAN FUNCTIGONS" j
|
|




FTR110410C00U
8 Septemper 19&3

COMMENTING
CONCEPTS COMMENTING

PRINCIPLES OF COMMENTING:

1. UNDERSTANDING: WHAT IS THE AUTHOR SAYING?

2. AGREEMENT : DO | AGREE WITH THE AUTHOR?

3¢-4 3
|

INSTRUCTIONAL OBJECTIVE: To teach an understanding of commenting
principles in developing IDEFg function

models.
CONCEPT: Commenting includes understanding and ‘
agreement relative to IDEFy function
models. 4
REFERENCE: AFWAL-TR-~81-4023/INTEGRATED COMPUTER

AIDED MANUFACTURING (ICAM), Architec-
ture, Part 1[I, Volume IV - Function

Modeling Manual (IDEFg)

SEE: "Commenter Guidelines," Section 3,
#5.2.2.1, Pg. 65 i

NARRATION: “COMMENTING ON IDEFp FUNCTION MOCEL DIAGRAMS INVOLVES
AN UNDERSTANDING OF WHAT THE AUTHOR IS SAYING AND AN
AGREEMENT WITH WHAT THE AUTHOR INTENDED TO SAY."

2-464
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CONCEPTS | COMMUNICATION

AUTHORING + COMMENTING =
COMMUNICATION

ot

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the roie
of communication in IDEF modeling.

CONCEPT: Understanding and  agreement equal
communication,

g — —

-t A e > D P D AP P D e " - . . = W A o T A R . b AT T A e -

NARRATIQN: “IDEFp MODELING METHODCLOGY PROVIDES A STANDARD FOR
COMMUNICATION. THE READER MUST FIRST UNDERSTAND WHAT ;
[S BEING SAID.  UNDERSTANDING IS A MATTER OF KNOWING 4
THE RULES OF IDEFg FUNCTION MODELING AND CROSS REFZR- '
ENCING THE INFORMATION COMMUNICATED BY THE MODEL WITH

THOSE RULES."

e ——

e o ) @

2-465 M




FTR1104100000L
8 Septemper .9&2

COMMENTING
CONCEPTS

IDEF XIT

[

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the IDEF
kit process.

CONCEPT: A standard of communication will pro-
vide a means for communicating in [IDEF
modeling.

D - > D D o D - - - - - P - S ap > =P Y W n = A = P W Am R e A W -

NARRATION: “THE [DEF KIT CONCEPT PROVIDES STANDARD FORM FOR
COMMUNICATION BY USING STANDARDIZED FORMS AND RULES
AND PROCEDURES FOR DEVELOPING IDEF MQDELS."

2-466




r ———

FTR1I1042000500
& September 13E7

COMMENTING
CONCEPTS IDEF DIAGRAM COMMENTING PROCESS

ASPECTS 1O LOONK FOR
L 2 CLARITY
®  CONSIBTENCY
®  CORRECT SYNTAX
@  CORMECT SEMANTICS

- L

sv-3 e

T e e e e
N i b

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the IDEF
diagram commenting process.

CONCEPT: There are specific aspects in the IDEF
diagram commenting process that lead to %
communication. |

-y D - " W Y - L D =P D D o S m D W SN W = " P T - W W W M W M S e o e -

NARRATION: *“DECIDE: _g
1) DID THE AUTHOR GO BY THE RULES OF THE METHODOLOGY?

2) DO YOU AGREE WITH WHAT THE AUTHOR IS COMMUNICATING?" {
|




FTR1104100000
8 Septemper 1983
COMMENTING
PROCEDURES | IDEF DIAGRAM COMMENTING PROCESS
MECHANICS
o ) ~nOTES

® NOVE FELD

® USE RED INX

ABOVE ALL ~ MAKE COMMENTY
® CLEAR
® SARF
® CONSTRUCTIVE

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dures jnvo]ved in the IDEF diagram k
commenting process. '

PROCEDURE : Make notes and use red ink.

NARRATION: "COMMENTING RULES ARE SIMPLE:

o USE RED INK (REVIEWER)

o NOTES "
o NOTE FIELD
MAKE COMMENTS:
o CLEAR

o BRIEF ;
o CONSTRUCTIVE" l




FTRL o8 Ul dn
= September Les’

COMMENTING | IDEF DIAGRAM
PROCEDURES | 0oMMENTING PROCESS

PROCES STEPS

v
@ WnTIAL AND DATE wil

@ CHECK SYNTAR AND LAYOUT OF DIAGRAM

@ NMAC OIAGRAM

ITERATE FOR
EACH OWAGRAM @ CHECK SEMANTICS OF DIAGRAM

® CHECK JVUGGEITIONS DOCUMENTATION
{eg FEQ'S. TEXT AMD / OR GLOSSAAY)

® MARE CONSTRUCTVE SUGGEITIONS
}

R

F S U

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dures involved in the I[DEFg diagram
commenting process.

PROCEDURE: Follow the structured steps involved in

the IDEFy diagram commenting process. "
................................................................. 4
NARRATION: “"FOLLOW THESE STEPS." k¥

(TALK TO CHART)
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COMMENTING
CONCEPTS TEXT/GLOSSARY COMMENTING

TEXT/GLOSSARY SHOULD HAVE

S BNEVITY

® STARUCTURE

& CLAMTY
TEXT/GLOSSARY SHOULD BE WRITTEN

@ TO CLARIFY INFORMATION
CONVEYED BY THE OIAGRAM

Be-0 o i

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the role
of text and glossary in the IDEF dia-
gram commenting process.

CONCEPT: In order to clarify information con-
veyed by the [DEF diagram some attempt
must be made to explain the background
and terminology used in the IDEF model.

NARRATION: "IDEF TEST AND GLOSSARY ARE MEANT TQ PROVIDE:
1) CLARIFY
2) STRUCTURE
TO THE IDEFp MODEL."

2-470
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t
COMMENTING
CONCEPTS FEO COMMENTING

A FED (FOR EXPOSITION QNLY)
OON'Y FORGETY A FEQ

® 13 ANY OIAGRAM THAT FALLS JUTSIDE THE
STRICT HERARCHY

@ MAY CONTAN MORE THAN Six BOXES
AND HAVE PARTIAL ARAOW 3TRUCTURE

@ 18 USED BY THE AWTHOR
® TO RLUBTRATE A POINT
@ TO CLARFY A DIAGARAM
A FRO ASKY:
@ 00 YOU UNDERBTAND 7
@ OOE€S IT CLARFY MFO FOA YOU ?

@ DO YOu AGRER 7

INSTRUCTIONAL 0BJECTIVE: To teach an understanding of the role

of a F.E.Q. diagram in the [DEF mogeil-
ing methodology.

CONCEPT: A F.E.0. provides background informa-
tion to an [DEFQ function model diagram
in addition to that providea oy the
text and glossary.

D P P - -  — aP E  ES E  — . D - E  AD A = = P = W e A = = A -

NARRATION: (TALK TO CHART)
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FTR1.04100000L
5 Septemper .9&3

COMMENTING
CONCEPTS { APPROACHES TO COMMENTING

¢ IDEF KIT CYCLE

¢ IDEF WALKTHROUGH
MEETING(S)

_— ?;

su-. it

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the
approaches used in the [DEF model dia-
gram commenting process. '

CONCEPT: IDEF commenting includes an interaction
among understanding, agreement, and
updating of IDEF model information.

D R > = = - - - =D = W =D D D - AR D D D D G S D D D WD D D AR TR D AR D W e WP A s -

NARRATION: "UNDERSTANDING, AGREEMENT, AND UPDATING OF IDEFg
FUNCTION MODELS INVOLVES:

o THE IDEF KIT CYCLE
o [DEF WALKTHROUGH MEETING(S)"

I S

2-472
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FTR1104 10000y
& Septemoer 19832

COMMENTING
PROCEDURES | COMMENTING

USING RIT CYCLE AND WALXTHACUGH MEETING(S)

@ CIACULATE XITS THAOUGHKM mIT CYCLE

ANO ; OR
@ COMOUCT PERIODIC WALK THAQOUGH MEETINGLY)

89-4 12

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the com-
menting procedures used in the I[DEF
diagram commenting process.

PROCEDURE: Conduct [IDEF kit cycle and/or conduct
periodic walkthrough meeting(s).

- - - " -y - S YD D D D Ty P D Y D W wn e M W AD T  w  - w - ”  — - - -

NARRATION: (TALK TO CHART)

2-473
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FTR110410000U
8 Septemper 1983

COMMENTING
PROCEDURES | COMMENTING

PROCEDURE :

NARRATION:

KT CYCLING ALTERNATIVES

@ MARING
@ PEASONNEL MEETING

#R0'3 4n0 COW'S
Ri? CYCLE
® 3AVES TRAVEL COSTS
@ GOOD FOR MiTIAL CONTACT
® SLOWER COMMENTING TUAN-OVER Twue
® SLOWER TO GAm CONSENSUS

WALA THAOUGH WMEETHLS).
@ QUICKER COMMENTING TURN -OVER Tise
@ OUICKER TO GAm CONSENSUS

@ MORE TRAVEL COS8TS
® GOQD FOR KIT FINALIZATION

50-3 N

INSTRUCTIONAL 0BJECTIVE: To teach an understanding of the com-

menting procedures used in the IDEF
diagram commenting process.

0 Use kit cycling alternatives
o Use IDEF kit cycle

o Use IDEF walkthrough meeting(s)

- - - - - P > G Sn - S G S W P R m S D W h P G WR SR T TR D W e

(TALK TO CHART)

2-47h
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FTR110410000U
1 6 Septemper 1983
COMMENTING | IDEF KIT CYCLE
CONCEPTS STEPS AND PERSONNEL
4TEPS PERSOMMNEL
~:—- P PRODUCE xiT AUTHOR
.'lo*lw COMMENT ON xIT COMMENTER
TERA TION
F REQURED) 2%‘.’.‘.‘.:’-.?;‘“ AEIPOND 1O oo
«ut agsPONSES COmMMENTER
OISCUSS (F MECESSARY) AUTHOR AND COMMENTER
b
)
. {
Qv -4 . 1

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the steps ¥
and personnel involved in the IDEF kit

cycle.

CONCEPT: The [IDEF kit cycle involves personnel 1
and a structured set of steps to »
follow. :

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER °
AIDED MANUFACTURING (ICAM), Architec- .
ture, Part 11, Volume IV - Function e

Modeling Manual (IDEFQ) ’

SEE: “The [DEF Kit Cycle," Section 5, 5.2 ;|
(Figure 5-1), Pg. 62 i

D D D D D D D SR A RS WD D D P N wn AR A P WP P G S D T D D s AP D P D P P R AR A TR WP AR WS W

NARRATION: (TALK TO CHART)
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FTR110410000U
5 Septemper 1i5&3

COMMENTINGJ IDEF KIT CYCLE
PROCEDURES | oiscussiown

DISCUSHION RULES

ONLY #F NECESSARY
SCUSS POINTS OF CISAGREEMENT ONLY i
LT Tuag :
DECIOE ACTIONS

AECORD RESLLTS

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the IDEF :
kit cycle discussion rules.

PROCEDURE : Follow IDEF kit cycle discussion rules.

NARRATION: (TALK TO CHART)

2-476 -\




FTR110410000U
8 Septemper 1963

COMMENTING | IDEF KIT CYCLE
PROCEDURES | AUTHOR AEIPONDING

AUTHOR RESPOMOS TO ALL COMMENTS
® UNDEASTAND COMMENTS

e . ‘¥ acnes
"X ¥ CISAGREE WITN EXPLANATION

usE BLUE e

]
[

@ NOTE UET'S TALK® - #F NECESSARY
€ NOTE COMMENTS OM AUTHOR COPY
L

AETUAN XIT TO COMMENTER

Yu-3 L)

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the con-
ventions used in IDEF kit cycle author
responding.

PROCEDURE: Use IDEF kit cycle notation in comment-
ing on IDEFy function model diagrams.

. P D - W D S - > T -y D D P = Gh A D = R W W e -

NARRATION: (TALK TO CHART)

2-477




FTR110410000U
8 Septemper 1983

COMMENTING WALKTHROUGH MEETING
PROCEDURES STEPS AND PEASONNEL

ST¢PS PERCONNEL
———— PAOOUCE xIT AUTHOA
| MEAD AND COMMENT ON KIT COMMENTER(S)
ITENATION
(F AEQURED)

SET UP WALKTHAOUGH MERTNG  PROJMECT WANAGER

WALK THROUGH MEETING PROJECT MANAGER
4 0ISCUSSION

* ATHOR
+» COMMENTEN(S)

' INSTRUCTIONAL OBJECTIVE: To teach an understanding of the steps A |
and personnel involved in the I[DEF kit f
cycle walkthrough meeting. x

PROCEDURE: Follow IDEF walkthrough meeting steps 5
with involved personnel.

NARRATION: (TALK TO CHART)

2-478




FTR110410000y
8 Septemoer 1983

a0

COMMENTING 'lDEF DIAGRAM
PROCEDURES Lw ALK THROUGH PAOCESS

3ix STEPS
—

1 SCAN THE QIAGRAM

2 LOOK AT THE PARENT DIAGRAM

J CONMECT THE PAAENT BOX AND THE OETAL DIGAAM
¢ EXAMINE THE NTEANAL ARROW PATTEAN

S AGAOD THE TEXT ANO GLOBSAAY

0 SET THE STATUS OF THE DIAGRAM

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the [IDEF
diagram walkthrough process.

PROCEDURE: Follow IDEF diagram six steps in carry- i
ing out the IDEF walkthrough process. '

o R e B o e e e = = = = =t . > S = - ——— - . = - - -

NARRATION: (TALK TO CHART)

0 0, S—

2-479
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8 Septemper 1583

COMMENTING | IDEF KIT CYCLE
PROCEDURES | ireaation

AUTHOR REFINES DIAUNAM AND ITERATES

L] IMCORPORATES MECESIARY CHANGES
L] 1I3SUES SURSEQUENT miT

° COMMENTERS REPEA TO PREVIOUS XIT
TO EVALUATE CHANGES

Sv-s

INSTRUCTIONAL OBJECTIVE: To teach an understanding of IDEF kit
cycle iteration.

PROCEDURE : Follow IDEF kit cycle iteration steps.

NARRATION: (TALK TO CHART)

e
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FTR110410000y
& Septemper 1983

COMMENTING |
CONCEPTS &
PROCEDURES | LIBRARY FUNCTION

WHETHER YOU USE DEF xIT CYCLE OR
WALK THAQUGH MEETING PRQCESS
1OR 8O TH)-

YOU MUST HAVE SOME LEVEL OF
COMTROL FOR 108F MOODELING
TO MANAGE THE COMMUNICATION PROCESS

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the 1i-
brarian function in IDEF modeling.

CONCEPT: The 1librarian function in the IDEF
modeling methodology maintains  the
necessary control of the IDEFy function
mode] information.

PROCEDURE : 0 Maintains files

o Controls distribution of documentad
information

o Copies, distributes, and tracks IDEF
information

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING T(ICAM), Architec-
ture, Part 1[I, Volume [V - Function
Modeling Manual (IDEFp)

"The IDEF Kit Cycle," Section 5, #5.2
(Figure 5-1), Pg. 62

- D - o o Y P W e o s e o G e P R D W A kM S W D G L D Y A B N D M WP W N W WA mae

NARRATION: (TALK TO CHART)

(it gt e i e BIER L e aoiite JRa: R §
(%3]
m
m

2-481

1




FTR110410000u
8 Septemper 1982

COMMENTING IDEF KIT CYCLE
PROCEDURES LIBRARY FUNCTIONS

semiietiingd

PROCEDURE:

NARRATION:

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the [DEF

@ MAINTAINS FULES

@® CONTROLS DISTRBUTION OF DOCUMENTED
WP ORMA TION

@ RECEIVES. COPES DISTRBUTES. TRACKS
AND TAANSFERS

S04 o

kit cycle librarian functions.
The librarian function:

0 Maintains files

o
o0 Controls distribution of documented

information
o Copies, distributes, and tracks IDEF |

information

(TALK TO CHART)
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COMMENTING |

CONCEPTS &
PROCEDURES |COMMENTING EXERCISE

TOU PLAY THE HOLE OF A SOMMENTER
AND LOOK FOR

- 'Y JYMNMTAX ERRORY
(IDEF, SYMBOLOGY AND AWLES)

® SEMANTIC ERACAS
(MISUMDERSTANOINGS OF THE )
IMTENOED AUTHOR COMMUNMNICATION) '

[ T3 WITH THE AUTHOR
{AFTER YOU UNDERSTAND WhHAT
AUTHOR INTENOED)

THEN NOTE rOUR COMMENTS ON THE DIAGRAM FOLLOWING
THE QUIDELINES JUST PAOVIOED . j

INSTRUCTIONAL OBJECTIVE: To give an exercise in IDEFp commenting
concepts to reinforce what has been
taught.

- - W 4P =P - - = e > D W R B D B W b P = = = N M R e e MR T W S e e W W

DIRECTIONS: PLAY THIS COMMENTER ROLE IN THE FOLLOWING EXERCISE.
(TALK TO CHART)
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FTR1104200000 |
& Septemper 19&3

COMMENTING |
CONCEPTS & | IDEF KIT CYCLE
PROCEDURES | COMMENTING EXERCISE

2
Su-3 H

INSTRUCTIONAL OBJECTIVE: To give an exercise in IDEF kit cycle
commenting concepts and procedures.

. - P T - D . D W " P D - D D AP - -

OIRECTIONS: COMMENT ON [DEFg FUNCTION MODEL DIAGRAM IN PRESEN-
TATION HANDOUT MATERIALS ACCORDING TO THE STRUCTURED
ROLE OF A COMMENTER.
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ARCHITECTURE
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REFERENCE:

NARRATION:

TITLE SLIDE:

- - - - -

50 b i
N RS PR TTE  i
‘h‘ . f\\
111;)3133 -lnahnaﬂsn\:z "

A STRUCTURED APPROACH TO
MANUFACTURING

LT '

Architecture - A Structured Apprcach o
Manufacturing

COURSE OBJECTIVE: To teach an understanding ¢f the ICAM

generic manufacturing architecture
(MFGO) andg its utilization as a Manu-
facturing Technology Modernization
(TECH MOD; pianning and analytical
tool.

AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING {ICAM) Architec-
ture, Part .., volume [l - Architecture
- A Structurea  Approach to Manu-
facturing

(ALL)

- - am = A v  m b - o Y = n S S W W e e W e W W W

"TQ IMPROVE PRODUCTIVITY WE NEED (AMONG OTHER
THINGS) A MEANS OF TRANSFORMING THE BLACK MAGIC OF
MANUFACTURING 10 A SCIENCE.  EMBEDDED WITHIN MUST BE
A COMMUNICATION STANDARD TQ SERVE AS 8QTH A TOOL FQR
MANAGEMENT PLANNING AND CONTROL AND SYSTEM [NTEGRA-
TION. THE SUBJECT OF THIS PORTION OF OUR PRESENTA-
TION, 'ARCHITECTURE - A STRUCTURED APPROACH TO MANU-
FACTURING' IS SUCH A MEANS. THE ARCHITECTURE IS
FORMED BY A FUNCTION MODEL USING IDEFy, AN INFORMA-
TION MODEL USING IDEFy, AND A DYNAMICS MODEL USING
[DEF>.  EACH MODEL IS AN ARCHITECTURE UNTO ITSELF -
REPRESENTING A OISTINCT BUT RELATED VIEW OF A SUB-
JECT, 1.E., MANUFACTURING.  THIS PRESENTATION WILL
ILLUSTRATE USES OF THE ARCHITECTURE SUCH AS A MANAGE-
MENT AND TECHNICAL TOOL AND AS WELL, AN EDUCATIONAL
TOCL. [T IS INTENDED THAT THESE ILLUSTRATIONS WILL
STIMULATE FURTHER USES OF ARCHITECTURE AS YOU CON-
SIDER YOUR PARTICULAR APPLICATIONS."

2-485




FTR11042.0000U
& Segtemper 1563

STANDARD FOR COMMUNICATION

[NSTRUCTIONAL OBJECTIVE: To provide an understanding that the
manufacturing architecture provides a
standard for communication relative to
complex systems and arganizations.

- - R e A W 40 = e A D W S - WD G D B W W MR N W R b N M D W W e

NARRATION: "MANUFACTURING IS A VERY COMPLEX ENVIRONMENT, I.E,
MANY DISCIPLINES -~ PLANNING, QUALITY ASSURANCE, PRO-
DUCTION, ETC.; MANY SYSTEMS - MANUFACTURING CONTROL,
GENERATIVE PROCESS PLANNING, MRP, DNC, ETC. AND MANY
TECHNOLOGIES - COMPUTERS, ROBOTICS, LASERS, ETC. BUT
TO MAKE MAITERS MORE COMPLEX MANUFACTURING IS CARRIED
OUT BY MANY PEOPLE RANGING FROM MANAGEMENT TO THE
SHOP FLOOR WHICH ADDS TO THE COMPLEXITY BY ADDING ‘
MANY VIEWPOIINTS BASED UPON EXPERIENCE, RESPONSI- |
BILITY, AND PURPOSE. ;

"WE NEED A MEANS TO BETTER COMMUNICATE:
1) TO APPRECIATE EACH OTHERS VIEWPOINT
2) DEAL WITH ALL ASPECTS OF MANUFACTURING ON A |
COMMON BASIS WHETHER IT INVOLVES j
DISCIPLINES, SYSTEMS OR TECHNOLOGIES.

TO FACILITATE COMMUNICAIION, THE MEANS MUST BE A |
COMMON STANDARD, [.E., ARCHITECTURE OR FRAMEWORK." |

2-486




STANDARD FOR COMMUNICATION

"_\.__..[.L — « . . .
LLX\j [ D T MAN Mot CROCuME MGbu
AN ACTURS

(_\LVJ -~ e . v .
MAN SChDt CRO0CoM PRODWL DR AGE

INSTRUCTIONAL OBJECTIVE: To oprovide an undertarcing thas ne

P R

NARRATION:

manufacturing architecture drovides 3
standard for communication reiative g
complax systems and organizations.

. 4 - > = - S e ® P = e = = - A e - n - - =

“TO FACILITATE EXPRESSING DIFFERING VIEWPOINTS, WE
NEED A STRUCTURES  METHOC OR  TEChNIQUZ  THAT
SSTABLISHES A STANDARD FOR COMMUNICATION - [ZzF - 70
CHARACTERIZE  MANJFACTURING BASTI CM  FUNCTIONS -
INFORMATION - JYNAMICS.

REGARDLESS OQF ORIENTATION BASED uPON RESFONSIEILITY
OR FUNCTION, EVERYONE'S VIEWPOINT CAN BE EXPRzZSSel N
A STRUCTURED REPRESENTATION.  THIS WILL OVERCIME
MISUNDERSTANDING CAUSED BY INTZRPRETATION 0OF THE
WRITTEN OR SPOKEN WORD AND EXPUSE MORE CLZIARLY AHAT
{S BEING COMMUNICATED.

THE STANDARD FOR COMMUNICATICN ™MusT  2EVERIz T-E
COMPQUNDING EFFECT' OF OIFFZR.NG VIZWrCINTS  wnliln
BECAUSE QF POOR  COMMUNICATION  MAY  ApfZiR 70 it
OPPOSING OR CONFRCNTING. 7TriIS Will PRCYIZE A "SYNER-
GISTIC EFFECT' B8Y ENABLING US 7TC ITALCT.FD CUR
COMMUNICATION AND EZXPOSE MCREZ CLzARLY TUR PZRSPEITIVE
RESULTING N A COLLECTIVELY ENHANCEZ _NSERSTANIING OF
MANUFACTURING. "
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INSTRUCTIONAL OBJECTIVE: To provide an understanding that the

NARRATION:

manufacturing architecture provides a
standard for communication relative to
complex systems and organizations.

P W S e s S D e S D e = . -

"WE NEED AN 'ARCHITECTURE' TO FACILITATE PUTTING
VIEWPOINTS INTO PERSPECTIVE AND PROVIDE A COMMON
BASIS UPON WHICH WE CAN DEAL WITH ALL ASPECTS OF
MANUFACTURING, [.E., ORGANIZATION, SYSTEM, AND
TECHNOLOGIES.

"THIS ARCHITECTURE MUST PROVIDE A FRAMEWORK, A ROAD
MAP, A BLUEPRINT, A DICTIONARY FROM WHICH WE CAN
DEPART FROM AND REFER BACK TO.  THE KEY TO INCREASED
MANUFACTURING PRODUCTIVITY IS TO DO IT SMARTER. TO DO
IT SMARTER, WE MUST INTEGRATE AND TO INTEGRATE WE
MUST BETTER UNDERSTAND HOW ALL THE ‘'PIECES' T
TOGETHER.  WE MUST UNDERSTAND BETTER QUR OWN COMAIN
AND HOW WE FIT INTO THE WHOLE.

"GIVEN THAT OUR OBJECTIVE IS IMPROVED MANUFACTURING
PRODUCTIVITY, THE TASK WILL REQUIRE US TO INTEGRATE
THE MANAGEMENT AND OPERATIONS OF MANUFACTURING. THIS
MEANS NOT JUST TO INTEGRATE COMPUTERS TOGETHER 3UT 70
INTEGRATE WHAT COMPUTERS WILL ENABLE {.E., INTEGRATED
ORGANIZATIONS, SYSTEMS, AND TECHNOLOGIES."




USES OF ARCHITECTURE

MANUFACTURING
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INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture utilization wiil result in
improved communications.
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NARRATION: "AN ARCHITECTURE OR FRAMEWORK CAN BE USED AS A MAN-
AGEMENT TOOL AND AS A TECHNICAL TOOL. [T IS A MULTI-
PURPOSE TOOL: MANAGEMENT IS CONCERNED WITH PLANNING,
ORGANIZING,  CONTROLLING, AND COORDINATING. THE
TECHNICAL PEQOPLE, WHO ARE CONSTRAINED BY MANAGEZMENT,
ARE CONCERNED WITH ANALYZING, INTEGRATING, SYSTt-
MATIZING, AND DESIGNING. BOTH MUST WORK TOGETHER 70
[MPROVE MANUFACTURING  AND COMMUNICATICN S
IMPERATIVE.

tn

"THEREFORE, THE TRUE CONTRIBUTICN OF ARCHITECTURE I
THAT IT IS A MULTI-PURPOSE TCOL:

o IT TRANSCENDS VIEWPOINT

: 0 IT TRANSCENDS SYSTEMS, TECHNOLOGIES, CRGANI
- ZATIONS

o IT IS A MANAGEMENT/TECHMNICAL ToCL
(MANAGE /OPERATE)

0 LAST BUT NOT LEAST, IT IS AN E£DUCATICONAL
TOOL

T

ARCHITECTURE [S A COMMON TOOL THAT EVERYONE CAN St
TO IMPROVE MANUFACTURING TOGETHER. "

. 2-489
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MANAGEMENT TOOL 5 Sectemoer .re

e PRESENTATION MEDIUM

* ORGANIZATIONAL STRUCTURE

© PLANNING VEHICLE i

o PROGRAM MANAGEMENT i

Sy s

INSTRUCT IONAL OBJECTIVE: To provide an understanding of now %o
use architecture as a management tool.
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NARRATION: "AS A MANAGEMENT TOOL, AN ARCHITECTURE PROVIDES VISI-
BILITY INTO MANUFACTURING BY STRUCTURING A REPRESEN-
TATION OF MANUFACTURING FUNCTIONS, INFORMATICN, AND
DYNAMICS.

"IT IS AN EXCELLENT PRESENTATION MEDIUM FOR PROVIDING
PERSPECTIVE AND FOCUS REGARDING THE SUBJECT OF THE
PRESENTATION, I.E., GENERAL TO SPECIFIC 'ZOOM IN'.

"IT IS THE FRAMEWORK UPON WHICH AN OQRGANIZATIONAL
STRUCTURE/HIERARCHY BASED UPON RESPONSIBILITY CAN BE
MORE EXPLICITLY DOCUMENTED, 1I.E., MAP ORGANIZATIONAL

RESPONSIBILITIES TO  FUNCTIONS, AND IDENTIFY
OVERLAPS/VOIDS.

"IT IS A VEHICLE FOR PERFORMING PLANNING OF MULTI-
YEAR CAD/CAM [MPROVEMENT. IT PROVIDES A FRAMEWCRK
FROM  WHICH TO DQEPICT  CAD/CAM IMPROVEMENTS,
ORGANIZATION RESTRUCTURING, AND THE LOGICAL PRC-
GRESSION OF THE MULTI-YEAR IMPROVEMENT PROGRAM.

"LAST BUT NOT LEAST, IT IS AN EXCELLENT MEDIUM FOR
ORGANIZING AND ADMINISTERING A CAD/CAM PROGRAM 70
IMPLEMENT  [MPROVEMENTS.  THIS PROGRAM MANAGEMENT
OEFINES ACTIVITIES, STRUCTURES THE PRCGRAM, [DENTI-
FTES RESPONSIBILITIES, AND PROVIDES A FRAMEWORK FOR
SUBSEQUENT PLANNING AND CONTROL."

R LAt
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PRESENTATION MEDIUM

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how

- = o -

NARRATION:

| & —

architecture can be wused as a
presentation mediun.

_----_——--~------_----—---—_-----_---.—---——_—-_-------

"THIS IS A FUNCTIONAL ARCHITECTURE NODE TREE EXAMPLE
CREATED FROM THE I[DEFy METHODOLOGY.

"THERE ARE QTHER REPRESENTATIONS, BUT NODE TREE ;5
MOST OFTEN USED. IT PROVIDES ‘BIG PICTURE' OR EN-
VIRONMENT FROM WHICH ONE WANTS TO DRAW A PERSPECTIVE.

‘FOR EXAMPLE:  WHERE DOES A MANUFACTURING TECHNOLOGY
MODERNIZATION PROGRAM OR CAD/CAM PROGRAM FIT INTO
MANUFACTURING AS AN ORGANIZATION?  WHAT FUNCTIONS DO
THEY PERFORM?

"THIS CHART PORTRAYS AN APPROACH TO MODIFICATION OF
THE GENERIC ARCHITECTURE TO ADD NODE A-45 WHICH PRO-
VIDES TECHNOLOGY AND ITS SUBSEQUENT DECOMPQSITION AS
SHOWN.

(TALK THROUGH A-45 NODE DECOMPOSITION)

2-491
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ORGANIZATIONAL STRUCTURE

Q & o

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be utilized in !
planning ogrganizational structure and !
responsibilities.
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NARRATIQON: ™"A NODE TREE REPRESENTATION IS MOST OFTEN USED AS A
PRESENTATION MEDIUM OF ARCHITECTURE BECAUSE IT PRO-
VIDES THE 'BIG PICTURE' OR 'ENVIRONMENT' FROM WHICH
ONE WANTS TO DRAW A PERSPECTIVE.  THE ANNOTATING OF ’
THE ARCHITECTURE CAN BE TOP-DOWN OR ONE MAY CHOOSE A »
PARTICULAR LEVEL. THE [MPORTANT CONCEPT TQ KEEP IN 1
MIND IS THAT THE TOP-DOWN DECOMPOSITION OF THE
FUNCTION ARCHITECTURE IS NOT A TRUE ORGANIZATICNAL
HIERARCHY BUT MERELY A  LEVEL-B8Y-LEVEL  DETAIL
EXPOSITION OF FUNCTION AND DATA. 4

"AFTER A COMPLETE ANNOTATION OF ALL MANUFACTURING

ORGANIZATIONS, THERE IS A NEW PERSPECTIVE FROM WHICH .
TO VIEW THE FUNCTION ARCHITECTURE - IT NOW DEPICTS
THE 'ORGANIZATIONAL' MECHANISM FOR CARRYING OUT THE

FUNCTIONS, AND MORE IMPORTANTLY, THE OQRGANIZATIONS

THAT ARE LINKED TOGETHER IN A STRUCTURED MANNER BASED

ON WHAT THEY DO AND HOW THEY INTERRELATE WITH ONE

ANOTHER.  THE ARCHITECTURE MAY ALSO DEPICT VOIDS AND

REDUNDANCIES BETWEEN ORGANIZATIONS.

"A WORD OF CAUTION - SCME DEPARTMENTS SUCH AS Q.A.
MAY NOT MAVE A PARTICULAR NITCH AS THOSE ILLUSTRATED
BUT MAY PORTRAY THE ENTIRE ARCHITECTURE.  MORE CARE-
FUL STUDY MAY BE REQUIRED TO IDENTIFY HOW THEY INTER- 0
RELATE WITH THE REST OF MANUFACTURING." ;
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ORGANIZATIONAL STRUCTURE

INSTRUCTIONAL OBJECTIVE:

- m P - - -

To provide an understanding of how
architecture can be utilized 1in
pianning organizational structure and
responsibiiities.

- An Tt > Y = Y - -

NARRATION: “THIS CHART FURTHER DECOMPOSES THE A-4 NODE 'PROVIDE

PRODUCTION

RESOURCES' 10 A LEVEL WHEREIN

ORGANIZATIONAL RESPONSIBILITIES CAN BE ANNQTATED AND

DEFINED."

2-493
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INSTRUCTIONAL OBJECTIVE:

- - - —— - - - -

NARRATION: "THIS IDEFj

FUNCTIONS

To provide an understanding of how
architecture can be utilized in plan-
ning organizational structure and
responsibilities.

DIAGRAM SHOWS HOW THE ORGANIZATICNAL

OEPICTED ON THE PRIOR CHART ACT AS

MECHANISMS TO ACCOMPLISH THE FUNCTIONS SHOWN ON THE
DIAGRAM THAT DEVELOPED THE NODE TREE."

2-494
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INSTRUCTIONAL 0BJECTIVE: To provide an understanding of how

architecture 1is wused as a planning ih
vehicle. g
|
REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER

AIDED MANUFACTURING  (iCAM) Architec-
ture, Part [I, Volume Il - Arch-tecture
- A Structured Approach to Manu-
facturing

NARRATION: "“THE FUNCTION ARCHITECTURE NODE TREE CAN ALSQO BE USED
AS A PLANNING VEHICLE FRAMEWORK FOR DEPICTING THE
LOGICAL STEP-BY-STEP, YEAR-BY-YEAR, OR FUNCTION-BY-

FUNCTION MODERNIZATION OF EXISTING MANUFACTURING, £
REORGANIZATION, NEW SYSTEMS OR TECHNOLOGY,  NEW
FACILITIES, ETC. 1

THE ARCHITECTURE CAN BE USED TO SUPPCRT A CAD/CAM
PLAN (FIVE YEAR, TEN YEAR, OR TWENTY YEAR) SHOWING 1
THE IMPLEMENTATION PROGRESSION OF MODERNIZATION. THE
IMPORTANCE OF USING THE ARCHITECTURE TO DEPICT THIS
ORGANIZATION IS THE ADDITIONAL INFORMATION IT AFFQRDS
TO THE PLANNING EXERCISE. IT LINKS TOGETHER DISCRETE
PROJECTS  TECHNICALLY AND IN SEQUENCE OF IMPLE-
MENTATION.

EACH MODERNIZATION PROJECT WILL AFFECT FUNCTIONS IN
MANUFACTURING AND, SINCE ALL THE FUNCTIONS ARE
RELATED, THE [MPACTS OF THE MODERNIZATION CAN BE
ASSESSED FOR ORGANIZATION IMPACTS, SYSTEMS/TECHNOLOGY
IMPACTS, ETC.

THERE MAY ALSO BE AN OPTIMUM SEQUENCE FOR IMPLEMENTA-
TION AND THESE ORGANIZATION AND SYSTEMS/TECHNOLOGY
IMPACTS MAY EXPOSE THE MCST PROOUCTIVE SEQUENCE. IF v
NOT, BECAUSE BOTH CAN BE ASSESSED AGAINST THE ARCHI-
TECTURE, THERE [S AT LEAST A BASIS TO EVALUATE QR
DEPART FROM TO EVALUATE THE OPTIMUM SEQUENCE."

2-495
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PROGRAM MANAGEMENT

TECHNOLOGY MODERNIZATION PROGRAM = sw-t iz i

INSTRUCTINAL OBJECTIVE: To provide an understanding of how
architecture can be wutilized as a
program management tool.
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NARRATION: "THE FUNCTIONAL NODE TREE REPRESENTATION IS AGAIN
SHOWN HERE AS A PROGRAM MANAGEMENT TOOL. IT CAN BE
USED TO DEPART FROM MANUFACTURING PER SE TO A PROGECT
OR  PROGRAM  WHICH  WILL MODERNIZE OR  [MPROVE
MANUFACTURING. "

|
|
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PROGRAM MANAGEMENT

F-18 TECH MOD PROGRAM OFFICE ACTIVITIES
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INSTRUCTIONAL OBJECTIVE: To provide an understanding of now
architecture can be wutilized as a
program management tool.
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NARRATION: “ACTIVITIES (FUNCTIONS) ARE IDENTIF
THE PROGRAM."
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(WALK THROUGH NODE TREE FOR F16 MANUFACTURING TECH-
NOLOGY MODERNIZATION PROGRAM OFFICE ACTIVITIES,
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PROGRAM MANAGEMENT
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1
INSTRUCTIONAL OBJECTIVE: To provide an uncerstanding of now j'
architecture can be wutilized as a
program management tool.

NARRATION: "THE PROGRAM MASTER PLAN/SCHEDULE IS DETAILZD WHIiCH o
ADDRESSES THE TECHNICAL WORK TO BE PERFORMED AND J'
IDENTIFIES THE PROJECTS WITHIN THE PROGRAM." ‘

(TALK THROUGH NODE TREE GIVING EXAMPLES) J
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TECHMICAL APPROACH"
Su- s }

INSTRUCTIONAL OBJECTIVE: To provide an understanding of ncw
architecture can be wutilized as a

program management tool.

NARRATION: “TECHNICAL APPROACH MODELS ARE DEVELOPED FOR EACH
PROJECT 70 STRUCTURE THE ACTIVITES OF EACH PROJECT
ENGINEER/MANAGER. THIS ENSURES COMMONALITY ANC
PROVIDES MANAGEMENT VISIBILITY INTO WHAT THEY ARE 1.
ODOING AND WHERE THEY ARE WHILE ADMINISTERING THE :
PROGRAM. THE TECHNICAL APPROACH MODEL IS ALSO A VERY
[MPORTANT PRQJECT TQOL FOR THE ENGINEER IN THAT IT
PROVIDES A BASIS FOR THE ENGINEER TO [IDENTIFY AND
INVESTIGATE INTERFACES REGARDING DEVELOPMENT THRQUGH
IMPLEMENTATION AND OPERATION/USE OF HIS PARTICULAR

PROJECT END ITEM/SYSTEM."

— e e
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INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be utilized as a
program management tool.
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NARRATION: "PROBABLY THE MOST IMPORTANT ACTIVITY IN ANY MODERNI-
ZATION PROGRAM [S 'INTEGRATION' - INTEGRATION, LIKE
THE INDIVIDUAL PROJECT CND ITEMS, MUST BE PLANNED FOR
- BECAUSE IT IS THE SINGLE MOST [MPORTANT PROJECT
AITHIN THE PROGRAM.'

2-500 i
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PROGRAM MANAGEMENT

PLAN FOR FACTORY INTEGRATION
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INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be utilized as a
program management tool.
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NARRATION: "THE PLAN FOR FACTORY INTEGRATION IS, AS STATED 2RE-
VIOUSLY, THE SINGLE MOST IMPORTANT PROJECT WITHIN THE
PROGRAM.  THE SUCCESS OF EACH OF THE PRQOJECTS,
MEASURED IN PRODUCTIVITY IMPROVEMENT, DEPEND UPON
Ir.”

(TALK THROUGH NODE TREE EXAMPLE)
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TECHNICAL TOOL

NARRATION:

|

» SYSTEM(S)/ TECHNOLOGY(S) STRUCTURE AND INTERFACES

o SYSTEM{S) | TECHNOLOGY(S) — ORGANIZATION(S)
INTERACTIONS

o SYSTEM(S) | TECHNOLOGY(S) DEVELOPMENT AND
INTEGRATION

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how

architecture can be wutilized as a
technical tool.

- ) P D e P S S NS A WD e e e e =

"AN  ARCHITECTURE PROVIDES TECHNICAL PEOPLE WITH A
MEDIUM WHICH TRANSCENDS SYSTEMS AND TECHNOLOGIES AND
AFFORDS MANY DIVERSE DISCIPLINES A COMMON BASIS UPON
WHICH TO COMMUNICATE A BETTER UNDERSTANDING OF WHO IS
DOING WHAT, WHERE, AND TO WHOM.

“IT IS A STRUCTURED FRAMEWORK OF THE 'WHAT' (MANUFAC-
TURING) IN TERMS OF FUNCTIONS, INFORMATION, AND OY-
NAMICS TO BE USED AS A BASIS TO PORTRAY SYSTEMS AND
TECHNOLOGIES AND WHERE THEY SUPPORT MANUFACTURING.

"ARCHITECTURE IS A FRAMEWORK FOR IDENTIFYING INTER-
FACES BETWEEN SYSTEMS AND TECHNOLOGIES CR THE LACK OF
THE THEM.

“IT IS A FRAMEWORK FOR ESTABLISHING THE INTERACTICN
BETWEEN SYSTEMS/TECHNOLOGIES AND THE ORGANIZATIONS
THAT USE AND MAINTAIN THEM.

"LAST BUT NOT LEAST, IT IS AN EXCELLENT TOGL 7O uSt
IN CONCEPTUAL INTEGRATION OF NEW SYSTEMS."

- ——— T
t




~ FTR1104100G0U
& Septemper 19&7

SYSTEM(S) / TECHNOLOGY(S) STRUCTURE
AND INTERFACES

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how an i
architecture can be utilized as a |
framework for  system/technology g
structure and interfaces. i
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NARRATION: "THE FUNCTION ARCHITECTURE NODE TREE CAN BE USED AS A
FRAMEWORK FOR SYSTEM/TECHNOLOGY STRUCTURE AND INTER- ) [
FACES. THE ANNOTATION [S SIMILAR TQO THAT FQR THE ’
ORGANIZATIONAL  STRUCTURE BUT IT  BECOMES  MORE 5
NECESSARY TO MODEL EACH SYSTEM PRIOR TO LINKING IT 7O ;
THE ARCHITECTURE. AFTER A COMPLETE ANNOTATION OF ALL
EXISTING SYSTEMS, THERE IS A NEW PERSPECTIVE FROM
WHICH TO VIEW THE FUNCTION ARCHITECTURE - IT NOW
OEPICTS THE 'SYSTEM' MECHANISMS FOR CARRYING QUT THE
FUNCTIONS. MORE IMPORTANTLY, THE SYSTEMS ARE LINKED
TOGETHER IN A STRUCTURED MANNER BASED ON WHAT THEY DO .
AND HOW THEY INTERRELATE WITH ONE ANOTHER. THE !
INTERRELATIONSHIPS ~ WILL DEPICT VvOIDS AND EXPOSE j
INTERFACES.  THIS PROVIDES A BASIS FOR INVESTIGATING ;
THESE INTERFACES." ‘

2-503
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SYSTEM(S) / TECHNOLGGY(S) — ORGANIZATIONS
INTERFACES

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how an
architecture can be utlized as a
framework for system/technology
organizational interfaces.
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NARRATION: “THE FUNCTION ARCHITECTURE CAN ALSO BE USED AS A
FRAMEWORK FOR  UNDERSTANDING SYSTEM/TECHNOLOGY

ORGANIZATIONAL INTERFACES."
(TALK THROUGH NODE TREE CHART)
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SYSTEMI(S) / TECHNOLOGY(S) DEVELOPMENT AND INTEGRATION

~ Wikl - AN YIS AT 3
- PaPeie STIIEN — 0N

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how an
architecture can be wutilized as a

framework for system/technology
development and integration.
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NARRATION: "“BOTH THE FUNCTION ARCHITECTURE AND INFORMATICN )
ARCHITECTURE CAN BE USED AS A  FRAMEWCRK  FOR '
SYSTEM/TECHNOLOGY DEVELOPMENT AND INTEGRATION."

(TALK THROUGH SYSTEM VERSUS CHART NODE TREE RELATION-
SHIPS)

‘ - . 4
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INSTRUCTIONAL OBJECTIVE:
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To provide an understanding of how an
architecture can be utilized as a
framework for system/technology
development and integration.
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NARRATION: "HERE WE SEE THE RELATIONSHIP OF THE 'AS IS' AND 'TO
BE' SYSTEM/TECHNOLOGY IDEFg FUNCTION MODELS VERSUS
THE IDEF; INFORMATION MODEL."

(TALK THROUGH CHART IDEFg SYSTEM MODELS VERSUS IDEF]
INFORMATION MODEL)
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INSTRUCTIONAL OBJECTIVE: To provide an understanding of how an

- -

NARRATION:

architecture can be utilized as an
educational tool.

“THE FUNCTION ARCHITECTURE, AS AN EDUCATIONAL TOOL,
CAN PROVIDE AN EXCELLENT BASIS FOR UNDERSTANDING WHAT
[S BEING PERFORMED, WHO IS RESPONSIBLE FQR ITS
PERFORMANCE, AND HOW IT IS PERFORMED. IT CAN ALSO
SERVE AS A PQINT OF DEPARTURE FOR THE INFORMATION
ARCHITECTURE AND DYNAMICS ARCHITECTURE. BECAUSE
ARCHITECTURE PROVIDES A STRUCTURED REPRESENTATION OF
MANUFACTURING FUNCTIONS, INFORMATION AND DYNAMICS, IT
IS EASIER TO COMPREHEND THAN TO PIECEMEAL EXPERIENCE
FROM DIFFERENT  AREAS OF  MANUFACTURING AND
INDIVIDUALLY TRY TO TIE IT ALL TOGETHER."
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INSTRUCTIONAL OBJECTIVE: To provide a summary understanding that
all three IDEF modeling methodologies
are used to provide all levels of an
organization with a common perspective.
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NARRATION: "IN SUMMARY, ARCHITECTURE IS A STRUCTURED APPROACH TO
MANUFACTURING - A MULTIPURPOSE TOOL.  MANY USES HAVE
YET TO BE IDENTIFIED. IT IS A COMMON MEANS BY WHICH
TO COMMUNICATE A BETTER UNDERSTANDING.

“SOME DAY IT WILL BE TOTALLY DYNAMIC AND THE SHOP
FLOOR WILL BE PHYSICALLY TIED TO IT. WHEN WE WANT TO
CHANGE MANUFACTURING, WE WILL JUST 'TWEEK A KNOB' ON
THE ARCHITECTURE AND THE SHOP FLOOR WILL RECONFIGURE

TO ACCOMMODATE. - IN OTHER WORDS, THE PROVERBIAL
'ROSETTA STONE' FOR COMPUTER INTEGRATED MANUFACTURING
(CIM).T

2-508




APPENDIX A
TECHNOLOGY TRANSFER TASK SUMMARY

PROTOTYPE PRESENTATIONS

DACOM conductea the "Practitioner's TECH MOD workshop" as scheCulec
in Dayton on 7/8 July 1%981. Thirty-six (36) Air Force and contractor

personnel were in attendance at this session. Although it was CACOM's ‘
first formal workshop presentation, the material was well receivec. i
Capt. S. LeClaire agreed early in the session to maintain a markec copy i
of all or the presentation materials inuicating recommegec changes to the |
presentation. Capt. LeClaire provided these comments to DACCM fcor i
incurpuration immeviately following the workshop. Most of the corrents '
were editorial in nature and did not require significant charqges in tre

materiai.

DACOM has subsequently useu the Practitiorer's TECh MOL woTksrop
material in several F-16 Subcontractor Industrisl Technclocy !
Mogernization (iTM) presentaticns witn excellent resulits. Irm scciticr,
the initial Executive Overview presentation was simultaneculy usec at tre

executive ang mic-management level with goco success.

DALOM alsu used the materials prepared uncer tris ccntract,
(Qugiernited by commercial DACOM materials) to concuCt a Twi-Céy SEFi~gr or
the ICAM Architecture and IDEFO Function Modelinc Methccoicve, i L7027 ¢
Aeril 1582 1n London, Bnglanc. This seminar was sporscrec oy oirp.ier ‘
Integratec Manutacturing - International's (CAM=I) European cffice. “ore
tran twenty representatives of Eurcpean incustry, acateric, anc re ~oe.ls
attenceu this session. DACOM coordinatea all presentation materizls T~
utilizeu (incluoing DACOM's commercial materials) witn the Air Ferce ICAM |
Program Office in advance of the seminar. The attachec letter was i
subseguently received from the ICAM Program Office formally cccurentirg
Air Force approval of this activity. As indicatec in the attacrec
letter, an announcement was also mace at the seminar triat the Alr Force l
had released AFWAL-TR-81-4023 Volumes IV (Functional Mcceling “arusl - i
IGEFO) ana VII (Composite Function Mocel of Manufacture Procuct - MFLG)
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orouniimites glistribution. bLata generatec oo Litil arg [LEF.
dethuieaogy , ctiel than the suminaly dula Contiaitios In Bhe GveTvIiew

presentations, rerains under government controlles oistritetior.

The ALir Force has reguesteo a formal “Executive Overview Fretotyie

Demonstration'" auring the upcoming $/11 June 1982 Project Pricrity
1i04(2) coalition meeting to be helg in Dayton, Ohic. OACOM stancs reaty
to support this request as girected by SofTech anc the Air Force.




| RECOMMENDED FUTURE USES

LU Is recunmeced that the Alr rorce consicer schecullino o meetling
T othe IUAM Program Orflce's Computer-aAiceu Manufacturing ~cviscry oroun
(CAMAL) tC conuuct an Executive Overview "Prototype ODemonstraticr.”
inese senior level inaustry executives ancg technical experts woulc

provice an excellent forum for final review of the materiai.

It is furtner recommenceC that the ICAM Program Crfice ccrsicer
estat.isnirg an "Executive Day" at each annual ICAM Incustry cays
conference. This course of action is recommendea in crcer to comrmunicats
the nees for computer Integrateu Manufacturing (CIM) tc tre "executive

integrators" as well as the "integratees" that rormaliy atterc tre ICLM

Incustry uUays sessions. A similar approach is being planres arc
cvorcinatec ty DACOM for the Soclety of Manufacturing Encircer's Comoutsr
ane Automatec Systems Association's (SME CASA) 1982 AUTOFACT Zorfersrar

to ce Peig in November 1982 in Philacelphia, Pennsylvania.

It iv furtner recommencec that the ICAM Program Cffice corsizer z
turmas Cepartment of Defense (Cob) briefing relative to tre availacilit,
a7 Uese atc other ICAM project training materials. Attencees shculo
incluoe the xey managers of the Army's iri-service Electrcrics

wonptel=Alues Manutfacturing (ECAM) Program, tre Navy's snisooll fin
Teothiowy FTogrTam (STR), anu tre variocus military Technoloay
Vowtitiidation ooete MDD orfrices sweh g tne AIr Force's ~ercspn v

Swountiaees Neocerrization (AIM) Progran Cffice arc the Arsy's Ing.stris

P

Friulctivity Improvement (IPI) frogram office.  Tnls approecrs wowil

e1SUTE Maxlmum uncerstancing anc utlization of the training matsrials.

it is further recommencec that the Manufacturing Teor-ology
Transfer Program training materials pe mace availavle to tecrnical
associations at nc cost for use in conoucting seminars, clirics, anc
worksrens at attencee cost. (It must be recognizea that tris approacn
wiil unaountecly oring increaseG pressure for formai Alr Foroe roleace of

tne IDEFL Information Moceling and IGEF2 Dyramics Mcoeling retherclonies.
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It is further recommended that the ICAM Program 5ffice corsizer
provicing this material at no cost to various acacemic instituticrs

across the country to be used in training students at sll levelc.

unless otherwise cirecteo by the Air Force, CACOM intencs to

fulfill its commitments made in its 18 March 158l unsolicitec proposal. |
DACOM conmmittec therein to provige these courses to incustry upon reguest |
with the course cost being born by industry.




RECOMMENDED FUTURE COURSE EXPANSION

It reqeested that e Al Force authorize GRLOM L Tocees oo
the [LtFL Information Architecture ano Moceling Uption containec ir
LAaclM's 18 March 1981 unsolicitec propesal. DACOM proposes to cevelop an
ICEFLl Information Modeling “"Practitioner's Presentaticn Marual" ang s
suppurting Practitioner's "Train the Traimer's Manual." DACCM stanas
reagy to negotiate this effort upon request.

it is further recommencec that the ICAM Program Cffice consicer
taking a future similar approach in ceveloping an ICEF2 Dynamics Mogeling
"Fractitloner's Presentation Manual" anc "Train the Trainer's Marcagl."

it is recommenced that the ICAM Program Cffice consicer cevelcping
training cuurses ana materials to cover the work peing accemplistec in
the 1105 Factory of the Future Conceptual CIM fFramework anc
implementation Strategy activities ano the upcoming 6205 Intecratec
Decision Support System (IDSS) contract. Perhaps the twe-level
practiticner/executive overview approach utilized on this 1104(Z
Manufacturing Technology Transfer Program would again be a cesirartle
course of action.
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